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A •ivceWy medical newspaper is indispensable to those who n 1 
posted U) date on the incessant advances of practical medicine. The 


every need. Its many departments cover all avenues of information and present a 
comprehensive hnowledge of progress in every line. Weekly, illustrated, 2496 quarto 


pages of reading matter per year. Price, <4.00. 


The American Journal — Monthly. 

A monthly medical magazine, covering the entire science, and therefore helpful 
to every practitioner. Its Original Articles represent the e.vpcrience of the most 
progressive medical men, its Reviews keep readers discriminatingly posted on the besr 
literature, and the department of Progress is an authoritative and instructive summary 
of advances thorotighly digested from the leading medical periodicals of the world. 
Monthly, illustrated, 2304 pages of reading matter per year. Price, $5.00. 


Progressive Medicine — Quarterly. 

Progressive Medicine consists of original matter Avritten by authorities in 
their respective departments, Avho give in an interesting narrative form a clear state- 
ment of the world’s advances in every branch. Issued every three months it brings 
to the reader at frequent intervals fresh knowledge ready for application. Quarterly, 
illustrated, 1200 pages per year. Price, S6.00 for the four volumes. 


The Pocket Formulary for 1904. 

The Medical News For.mularv contains about 1700 prescriptions represent- 
ing, the latest and best therapeutics. Arranged alphabetically under headings of the 
various diseases for quick reference. Full annotations, directions and det.ails. A most 
useful wjllet-sized volume leather bound, with pocket and pencil. Price, mi. 


The Visiting List for 1904. 

The Medical Neavs Visiting List contains 32 pages of data needed by every 
practitioner and blanks for recording all details of practice, both clinical and financial. 
In four styles : Weekla', dated for 30 patients ; Mo.nthla', undated, for 120 patients 
per month ; Perpetual, undated, for 30 patients -weekly, and for Sixty Patients, 
undated and without the preliminary d.ata, for those requiring specially large record 
books. IVice, <1.25. Thumb Index, 25 cents e.xtra. 


Combination Rates. 

” Progressive Medicine per annum. $6 00 


Tile American Journal of the Medical Sciences, . " 5 00 

The Medical New» .• • • — " •< 

Prog. Medicine and The American Journal " tOOO 

Prog. Medkloe and The Medical Newa “ 000 

The American Journal and The Medical News " ' 8 00 

Progfeaatve Medicine, The American Journal and The Medical News . 7 . . . . ” 13 80 

The Medical Newa Visiting List In combinafion with any of the above Pertodicala 78 

The Mcdkal Newa Pocket Formulary in combination with any of the above Pertodicala . . 78 


Orders exceeding $4.00 may be paid for in convenient installments, regarding 
Avhicb please address the Publishers. 


LEA BROTHERS & CO., Publishers, 

III FIFTH AVENUE, NEW YOPIC. 706, 708 & 710 SANSOM ST.. PHILADELPHU. 








FOURTH EDITION. TH OROUGH LY‘ R EV I S E D . 


Musser*s Diagnosis. 

A Practical Treatise on Medical Diag- 
nosis, for the use of Medical 
Practitioners and Students. By 

John H. Musser, M.D., Professor 
of Clinical Medicine in the Medical 
Department of the University of 
Pennsylvania, Philadelphia. In one 
very handsome octavo volume of 
1104 pages, richly illustrated with 
250 engravings and 49 full-page 
colored plates. 

Clothe $6.00; Lcathc7\ $j.oo; 
Half Morocco, Sy.jO, net. 

PUBLISHERS’ NOTE 

A great work, the accepted and ultimate 
authority on its great subject. It points the 
way to precision in diagnosis and explains all 
the modern methods, physical, clinical, bac- 
teriological and chemical, by which the identi- 
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JOHN II. MUSShR, M D. 

Prcsivlcnt of the .Vmcrican Medical .\ssociation ; 

ficatioh of disease has been' raised to an exact 
science. It is a complete library on the subject Mi.sicr b Metikni Diagnosis, 

in a single pair of covers. Four editions testify to its usefulness. It is superbly illus- 
trated with engravings and plates in black and colors. 


REVIEW NOTICES 


In view of the fact that no work has done so much to put the science of Diagnosis 
upon a firm, practical basis, pointing out clearly the best and most modern methods of 
precision, both clinical and laboratory, it is not surprising that Mu'-er's Medical 
Diagnosis has become the leading and standard book on its subject. — The Cauadiau 
Practitioner. 

To, no more trustworthy, authoritative, modern hook can the practitioner refer 
in times of anxiets' and doubt. — Buffalo Medical Journal. 

'Its distinguished author brings to its preparation not only a complete knowledge 
of medical literature, but also practical experience. It is. by long odds, the mo.st 
exhaustive of all works on medical diagnosis now before the profession. Not only 
does it deal with symptomatic diagnosis, but with laboratory method.s for the 
study and investigation of disease for diagnostic purposes, so that it may be considered 
in many respects a complete practice of medicine as well as a work on the differentiation 
of one disease from another. — The Therapeutic Gazette. 

Easily the leading work on medical diagnosis. .'Vn examination of the contents 
shows that it is up to date. That portion dealing with the diagnosis of diseases of 
special organs is especially complete, notably that dealing with diseases of the nervous 
system. — Medicine. 

That this is the most practical of all published works on medical diagnosis in the 
English language is, jWe think, now admitted by all. We do not not see how any part 
of it could be omitted without destroying much of its value, and tor the practitioner 
who desires to keep jtbreast with the increase of knowledge on methods of diagnosis it 
filfs every want. — Tlic Montreal Medical Journal. 


For Sale by all Dealers in nedical Books or sent carriage CxclTuTihg” tile d 

PHILADELPHIA^* * . - » a given afTection. 

Obls-lO ?-• ' cnpraz-iups. j full-page plates. Cloth, $ poo. net: leather. 


escription 
$5 00, net. 


PHILADELPHIA: 

706.8-10 Sansom Street. 


Lea Brothers & Co. 


NEW YORK: 

111 Fifth Avenue, 




••THE MOST PRACT/CAL WORK ON SLRaBRY EVER AVRITTEN.” 

Complete Work Noav Ready. 


Cheyne & Burghard’s 
Surgical Treatment. 

A Hanual of Surgical Treatment. B3' W. Watson Cheyne, M. B., 
•F. R. C. S., F. R. S., Professor of Surgery in King’s College, London; 
and F. F. Burghard, M. D., F. R. C. S., Teacher of Practical Sur- 
gery in King’s College, London. In seven clotlnbound octavo volumes, 
containing 2,908 pages and profusely illustrated with S27 engravings. 

Price of Complete Work, $^0,00 net. 


Cjateats of the several volumes and prices at which they may be purchased 
■ separately If desired. 

VoL. I. — Treatment of General Surgical Diseases; Inflammations, Wounds, 
Tumors, etc. 299 pages, 66 illustrations, cloth, $3.00 net. 

VoL. II. — Tissues, Skin, Lymphatics, Muscles, Tendons, Nerves, Vein-s, 
etc. 3S2 pages, 741 illustrations, cloth, $4.00 net. 

Yoe. III. — Surgical Affections of the Bones, Amputations, etc’. 305 pages, 
700 illustrations, cloth, $3.50 net. 

VoL. IV. — Surgical Affections of the Joints and the Spine (including 
excisions). 3S3 pages, 138 illustrations, cloth, $3.75 vet. 

VOL. V. — The Head, Face, Jaws, Lips, Lar3'nx, Trachea, etc, 4S2 pages, 
745 illustrations, cloth, $5.00 net. 

VoL. VI. — The Tongue, Pharrmx, Neck, Stomach, Intestines, etc, 49S 
pages, 124 illustrations, cloth, $5.00 net. 

VOL. VII. — The Rectum, Lir'er, Pancreas, Spleen, Genito-Urinar3’ Organs, 
Breast, Thorax, etc. 559 pages, 1 13 illustrations, cloth, S5.75 net. 

The most practical work on Surgerj' c.xtant. It is c.\-chisivch’ devoted to treatment, 
and space is therefore found for precise dcscription.s of everj' detail ncce.ssar^- to sncce.ss, 
including preparation, operation, and care of the convalescent. Tlie aiithor.s have 
selected the be.^t of all the operations pr.acticed for cacli condition, and have thus saved 
their readers from all loss of time, hesidc.c promoting their results with everj- aid which 
can he given bj' te.xt and illustration. A complete, practical librari- on snrgcr.v in itself. 


It becomes more and more apparent that an ideal work on surgery is being given 
ns. It is one which is comprehensive and practical. Everything written of and everA- 
practice recommended has the stamp of common sense and ilie proof of long practice — 
taut, what is better than all, e.vcellcnt result. ChcAme and Burghard arc men of careful 
Itroccdurc and Avidc C-xperience. They kiiorv what they do in surgery and why thc3' do it. 
and they make it exceedingly clear to the reader that the best result in a given case can 
be obtained by following a certain procedure, which is laid down concisely and clearly, 
without any frills or rhetoric . — Butralo Medical Journal. 


For Fate by nil dealers In Medical Books or scat carriage paid to any address on receipt of price. 

NEW YORK: 



Suter on Refraction. JUST READY. 


A rianual on Refraction and Hotility. For Students and Practitioners. 
By William Norwood Suter, M. D., Assistant Surgeon Episcopal 
Eye, Ear and Throat Hospital, Washington, D. C. 

The prescription of proper glasses to correct defects .of vision is a branch of 
practice which perhaps outweighs any other in the number of patients applying for 
professional service. It requires a consideration, not only of the refractive part of the 
er-e. but also, and conjointly, of the muscles. Hitherto no work has existed in English 
which deals with these two branches in their proper connection. Dr. Suter has reduced 
a complicated subject to the form of a plain, straightforward, practical guide, 

121110, 3S2 pages, loi engravings, 4 plates. Cloth, $2.00, net. 

Posey and Wright on the Eye, Nose, 

Throat and Ear. JUST READY. 

A Treatise on the Eye, Nose, Throat and Ear. By Eminent American 
and English Authors. Edited by William Campbell Posey, M. D., 
Surgeon to Wills Eye Hospital, Philadelphia, and Jonathan Wright,. 
M. D., Laryngologist to the Brooklyn Eye and Ear Hospital, etc. 

The inclusion of Ophthalmology, Rhino-laryngology and Otology in a single volume 
is a peculiarly advantageous combination for practical purposes. The affections of these 
important organs are widespread and cognate, and they form a large share of general 
practice. A new work by the highest authorities in America and Great Britain is there- 
fore certain to be welcomed for its usefulness, not only to specialists, but also tO' 
physicians at large. The positions held by its authors insure its wide adoption also as a 
text-book. On the certainty of this double demand, the publishers have felt justified 
in illustrating this great work lavishly and place its immense fund of written and 
pictorial information at a most moderate price. Special circular on application. 

Octavo, 1,23/ pages, zvith 630 engravings and 33 full-page plates in colors and mono- 
chrome. Cloth, $7.00; leather, $S.oo, net. Published also in tzvo volumes. Vol. I. 
Posey on the Eye. Octavo, 700 pages; 33S engravings. 19 colored plates. Cloth, 
$4.00, net. Vol. II. Wright on the A^ose, Throat and Ear. Octavo, 337 pages, 
292 engravings, 16 colored plates. Cloth, $3.30, net. 


Brewer’s Surgery. JUST READY. 

■A Text-Book on the Principles and Practice of Surgery. By George 
E. Brewer, M.D., Instructor in Surgery in the College of Ph3'sicians 
and Surgeons, New York. 

The need of a comprehensive yet abridged te.xt-book on Surgery, suitable for the 
use of students and practitioners, and presenting clearly the accepted modern views of 
surgical pathology and treatment, has been widely felt. That such a need has existed 
in the past is evidenced by the fact that a number of excellent brief manuals have 
appeared from time to time; that it is not adequately filled at present is perhaps due 
to the fact that the best of these have, by their success, passed into new editions, in 
each of which the tendency to enlarge has not been sufficiently resisted. 

The author has endeavored, in the present work, to give the essential facts in 
practical surgery as briefly as is compatible with clearness, excluding the description 
of more than one or two methods of treating a given affection. 

Octavo, 740 pages, 276 engravings, 7 full-page plates. Cloth, $4.00, net; leather, $3 00, net. 


PHILADELPHIA; | Rmf Sc Co 

06-8-10 Sansom street. LCd VX. wAr* 1 1 1 Fifth Avenue 


3 



Koplik on Diseases of Children, 


A Text=Book on Diseases of Infancy and Childhood. By Henry Koplik, 
M.D., Attending Pediatrist to Mt. Sinai Hospital, New York; ex- 
President of American Pediatric Societ}", etc. 

The world's work in Pediatrics during the last decade has been scientific and pro- 
gressive. Among the men who have contributed to this advance, none stands higher 
than the author of this new volume. Fully conversant with the literature of the subject 
in all medical languages, he is pre-eminenth' qualified to give his readers the benefit of 
the best knowledge at home and abroad. He has covered the entire subject with the 
practical good judgment distinctive of the American miird. His work is richly illus- 
trated with engravings and plates, mostly original. 

Octavo, 6/5 pages, 169 engravings and 30 plates in colors and monochrome. 

Cloth, $5.00, net; Leather, $6.00, vet. 


Le Fevre’s Physical Diagnosis, 

A Text=Book on Physical Diagnosis. By Egbert Le Fevre, M.D., 
Professor of Clinical Medicine, etc.. University and Bellevue Medical 
College, New York. 

From beginning to end of his active career, every medical man, no matter what 
may be his specialty, must understand and be ready to apply the methods of determining 
the condition of the great internal organs. They govern, and must be consulted. The 
methods of physical diagnosis are easy and positive if approached in the right waj'. 
Dr. Le Fevre has presented them in a text of peculiar clearness and with abundant 
illustration. 

121110, 450 pages, zvith 74 iUnsIratioiis and I2 plates . . Cloth, $2.25 net. 
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Schering’s Formalin Lamp 

Simple— Convenient — S2t.fe 

A powerful auxiliary in the treatment of catarrhs, whooping cough, influenza, diph- (i 

theria, measles, scarlatina, small pox, etc. It renders the course of the infection | 1 

shorter and milder, and lessens the danger of contagion. The vaporization 
of the Formalin Pastils can be regulated at will, and perfect deodorization may be effected 
without the slightest discomfort to the patient. 

Formalin-Schering (the standard 40 formaldehyde solution) should be specified 
when the liquid is to be used, to prevent the substitution of inferior brands of varying 
strengths. If “ formaldehyde” is prescribed, the pharmacist may suppose that the 100 fc 
gas is meant and dispense a solution 2^ times as strong as desired. Such errors are 
excluded by designating “Formalin=Schering,” the original product. 


Beta-Eucain 

Is only one-fourth as toxic as cocain and more 
constant in action. 

Can be used much more freely and never shows 
untoward by-effects. 

Its solutions keep indefinitely and can be steril- 
ized by boiling. 

Highly recommended by Profs. R. Matas, 
Willy Meyer, John B. Murphy, R. Qui= 
teras, R. H, M. Dawbarn, H. Braun, 
Arthur E. Barker, R. Reclus, C. S. 
Schleich, and many other eminent surgeons. 

Urotropin 

is now universally acknowledged as the safest and 
most efficient .urinary antiseptic and uric-acid sol- 
vent. As a prophylactic in genito-urinary instru- 
mentation and a typhoid preventive, its place can 
be taken by no other drug. A resume of its 
literature, comprising over 200 reports 
and embracing recommendations by the 
most eminent specialists, furnished upon 
request. 

To prevent substitution, Urotropin tab- 
lets are now stamped “ E. Schering,” 

Sublamine 

A Non-irritant Surgical Disinfectant of Greater Efficiency 
than Sublimate 

Does not roughen the hands, hence they are always easily disinfected. f '' j , L • 

_ , . , . : , ^ i t Reconinieiidedby tneorig- 

Penetrates deeply into the tissues, as it does not coagulate albumin. f inator of the subliniate- 

Retains its full bactericide efficiency in the presence of soaii suds. ► alcoholmethod, Prof. Fur- 

\ . r - f brlnger! also by Profs. 

Dissolves almost instantly, causing a pleasant softening of the water. ( Kronig, Zweifel, Paul, 

Alcohol is not required in hand sterilization by the Sublamine method. f Sarwey,Dumm and many 

Sublamine is indicated in all cases where sublimate is used. 


Glutol 

An Odorless. Non-irrit2k.nt a^nd 
Non-toxic Powder 

acting as a homogeneous, occlusive wound dress- 
ing without injuring cell activity. It cuts short 
acute suppurations, quiets the pain of burns, and 
quickly heals them. 

Trikresol 

For Surgicev.1 Use and Instrument 
Sterilization 

being much more efficient, far less toxic and 
relatively cheaper than carbolic acid. It is loo^o 
pure, while lysol and. creolin contain only 50^^ or 
less of raw cresols. 

Schering’s Glycero-Phosphates 

Readily Assimilable Nerve Tonics 

Indicated in all debilitated conditions of the nervous system, in neurasthenia, aniemia, phosphatic 
albuminuria, diabetes, rickets and convalescence from acute diseases. _ ^ , 

The Lime and Iron salts are also supplied as 5-grain tablets, bearing the imprint “E. Schering.’ | 
j They are guaranteed to be true glycero-phosphates, not mere phosphates. 

' SCHERING GLATZ, New York | 

I Literature on Application Sole Agents for the United States j 




To obtain immediate results in 


Anaemia, Neurasthenia, 

^ Bronchitis, Influenza, Pulmonary 
Tuberculosis, 

and during Convalescence after 
exhausting diseases employ 


1 


fellows’ Syrup 


liypopbospbites 


X Contains — Hypopbosphites of Iron, 

, Quinine, Strychnine, Lime. 

Manganese, Potash. 

Each fluid drachm contains the 
equivalent of I -64th grain of 
pure strychnine. 

f Special Note.— 

Fellows' Hypopbosphites 

is Never Sold in Bulk. 

Medical letters may be addressed to 
MR. FELLOWS, 

26 Christopher St., New York. 





SOFFIIID LITHIH WjllB 


The Most Effective of 
Natural Mineral Waters, 

and Strikingly Superior to Tablets or Salts of Lithia.” 

DR I N DOVR fo^’mer Professor of Clinical Medicine 

J and Diseases of Children, College of Physicians and 

Surgeons and in Marion Sims College of Medicine, St. Louis; Vice-President of Amer- 
ican Medical Association, i 8 gy, etc., in an article in PLedical Mirror, February, 190X, 
says “ While being the most effective of the natural mineral waters, it is strikinglj- 
superior to emergency solutions of lithia tablets and pure water, even where the said 
solution is an exceedingly strong one.” 

DR. J. ADDISON HODGiBS, Richmond Va President University 

— — ; ; i College of Lledicine and Professor of 

Nervous and Mental Diseases : “Clinical experience has taught me that if my patients 
need lithia, I invariably get the best results when I prescribe Buffalo Lithia Water, 
pure and simple ; for its therapeutic effects, in my practice, have been vastly superior to 
those obtained from lithia tablets or other lithia preparations." 

DR. WM. A. HAMMOND, formerly Suigeon-General U. S. Army, 

afterward Professor of Diseases of the 

Mind and Nervous System, University of City of New York, etc., wrote : “I have tried 
carbonate of lithia dissolved in water in various proportions ; but it certainly does not 
have the same effect as Buffalo Lithia Water. It acts better than any extempora- 
neous solution of the lithia salts, and is, moreover, better borne by the stomach.’’ 

J. HADST:^D BOYDAND, M.A., M.D., Member of me Pac- 

i 1 ulty of Medicine of Pans, 

in the New York Medical fournal: “I can only repeat what I have already said 
regarding their actions when taken internally, that, in the class of cases in which lithia, 
soda and potash are regarded as most specially indicated, I have obtained far better 
results from the Buffalo Lithia Waters than fi-om any of the preparations of the 
lithium salts of the Pharmacopoeia." 

Additional Medicaijestimony Pfoprietof, BUFFALO LITHJA SPRINGS, VA. 



Time or temperature makes 
no clifFerence in 

A. P. & C. Co. 

Hydrogfen Peroxide 

■ U.S. I'.a;? 

/The ■ nqn-cxplosive, keeping 
./kind, U 

Tlie, percentage i.s right. V.n. 

The volume is right. ^ 

The price is right. 

And if the Pharmacopreia is// 
/\rio;ht it’s all right. ^ 

O' L'-.g] Aciditv le.ss than in any other 
Peroxide. 

The American Peroxide and Chemic.al Co. 

Lane, Ne^- York 






Dust, dirt and germs are 
best removed from floors 
by first sweeping with a 
cloth = covered broom, 
moistened with water 
containing just a little 



The Odorless 
Disinfectant. 


A colorless liquid, sold in quart, bottles only. 
Manufactured by Henry B. Platt, New York 



A child needs mineral substance to 
harden its bones and this is plentifully 
supplied in the hypophosphites of lime 
and soda contained in Scott’s Emulsion, 
The cod liver oil provides the element 
of fat needed to i*einforce the child’s 
ordinary food. Thus Scott’s Emulsion 
offers in a perfect combination the very 
principles of proper bone and flesh 
nourishment most needed by a young 
child. 

Samples Free. 

SCOTT & BOWNE, Chemists, 

4og PEART, STREET, 

New 'Vork. 
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A CASE OF GUNSHOT WOUND OF THE BRAIN IN WHICH THE 
ROENTGEN RAYS SHOWED THE PRESENCE OF EIGHT 
FRAGMENTS OF THE BULLET ; LOCALIZATION 
BY SWEET’S METHOD MADE OPERATION 
INADVISABLE. 

WITH A DESCRIPTION OF AN IMPROVED APPAEATCTS FOR LOCALIZATION 

OF FOREIGN BODIES. 

By W. W. Keen, M.D.-, 

AND 

Wm. M. Sweet, M.D., 

OF PHILADELPHIA. 

DR. keen’s report OF THE CASE. 

The following case is put on record as an excellent illustration of 
the inadvisability at times of removing a foreign body from the brain, 
and also of the probable rebound of a ball from the inner surface of 
the skull : 

Clarence P., aged fifteen years, of Victoria, B. C., first consulted me 
on April 9, 1903, at the instance of Dr. 0. M. Jones, of Victoria, and 
of Sir Victor Horsley. 

On October 24,, 1902, he accidentally shot himself with a 22-calibre 
rifle. The bullet entered the right side of the forehead a half-inch 
above the eyebrow at the junction of the middle and external thirds. 
Dr. Jones saw him half an hour after the accident occurred, and found 
brain matter and blood oozing from the wound. The boy was col- 
lapsed and complained of numbness in the left leg and foot, but could 
move them. He was taken to a hospital, anesthetized, the wound 
enlarged slightly, thoroughly cleansed, and an antiseptic dressing 
applied. The opening in the bone readily admitted the tip of the 
forefinger. Several small splinters of bone were removed, and from 
under the skin, about one inch above the opening in the bone, a sliver 
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of the bullet was removed. The weight of a similar unused bullet is 
29 J grains. The sliver weighed 5* grains. The eight remaining 
pieces together, therefore, weigh 24 grains ; the largest piece proh- 

Fro. 1. 



The upper figure is that of a similar bullet to the one causing the accident (weight 29J^ 
grains) ; the lower figure is the sliver removed from under the skin above the wound of 
entrance (weight, 5)4 grains). Both are natural size. 

ably weighed about twenty grains (Fig. 1). Dr. Jones, wisely, did not 
probe for the bullet. 

At the end of two or three days after the accident the left leg 
became entirely paralyzed. The first night he Avas extremely restless, 


Fig. 2. 
A 



Skla^aph showing the eight fragments of the bullet. 


with frequent involuntary movements of the right leg and arm, and 
on the day after the accident he had half a dozen very severe epilep- 
tiform convulsions,' which ceased after a few doses of chloral and 
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bromide and have not recurred. He gradually improved, never lost 
his intelligence, the paralysis diminished, and in the course of three 
months he was able to get about. 

Status Prcesens. April 9, 1903. There is a small scar just above the 
right eyebrow. Ho perceptible aperture in the bone can be felt. 
There is a little weakness still left in the left leg and foot, as shown by 
the fact that he balances himself unsteadily upon that foot, whereas 
upon the right one his balance is good. There is also some increased 
knee-jerk in the left leg, both with and without reinforcement. 

The patient’s friends in England had consulted both Sir Frederick 
Treves and Sir Victor Horsley in reference to his treatment. A brief 
synopsis of their opinions is as follows : That the position of the 
retained bullet should be accurately determined ; that the ball is now 
not likely to shift its position ; that it is a possible source of future 
irritation which might result in traumatic epilepsy, and that the advis- 
ability of the removal of the ball would depend upon its, location. 

Dr. Sweet then made some skiagraphs of the head, of, which one is 
presented in Fig. 2, By his method of localization he determined the 
following facts : 

In the brain there are one principal fragment and seven other 
minute fragments of the bullet, the largest of the latter being about 
the size of a medium-sized pin’s head. Two of these fragments are at 
the point of entrance. Five of them are scattered through the brain 
2.5 cm. to 3 cm. above a line running from the wound of entrance 
to the present position of the ball. The position of each one of these 
fragments was precisely indicated on the scalp by Dr. Sweet. 

After careful consideration of the present location of the bullet and 
of the boy’s excellent recovery, I decided that it would be inadvisable 
to remove the ball. Of course, the removal of the smaller fragments 
was not even considered. The following were the reasons for my 
decision : The ball lay vertically 5 cm. below a point 2.2 cm. to the 
right of the middle line and 1.5 cm. back of the fissure of Rolando 
on a line parallel with the middle line (Fig. 3). Dr. Sweet marked 
not only the point on the top of the head corresponding vertically to 
the ball, but also a point above the ear which corresponded to it hori- 
zontally. This point was, of course, 5 cm. below the level of the top 
of the head, but on the curved surface of the scalp was 8.3 cm. from 
the middle line. ' It was 4,5 cm. back of the fissure of Rolando. In the 
horizontal plane from the surface of the head toward the middle line 
the ball lay at a distance of 6.3 cm. (Fig. 4), As it was very important 
that these two points corresponding horizontally and vertically to the 
position of the ball should be accurately and permanently marked, 
with a view to an accurate determination in the future whether any 
change in the position of the ball had taken place, they were marked 
in the following way : At the points which Dr. Sweet had marked 
upon the shaven scalp I injected a few drops of cocaine and then ex- 
cised a small round piece of scalp, including the hair-follicles, so that 
there would be two small permanent bald spots at these points. As 
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the boy was a very tal], well-developea lad, who had attained almost . 
all of his growth, especially of the head, any later growth will not 
practically invalidate these measurements. 


Fig. 3, 



1 



[Note. — T he measurement 83 mm. should be from the middle line to 2, and not from 1 to 2.] 

I wished then to determine the relation of the ball to the lateral 
ventricle, and for this purpose made a section of a brain hardened in 
formalin, at a point as nearly as possible corresponding to the figures 
given above. Comparing this with Dalton’s vertical transverse sections 
through the brain, I found that it corresponded to Plate 15 of series 
G quite exactly. Applying the foregoing measurements then to this 
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figure, I determined that the position of the ball corresponded to the 
cross marked on a reproduction of this plate (Fig. 6). It -will be 
observed that the ball lies far below the cortical leg centre and just 
above the lateral ventricle. 

The course of the bullet was evidently not in a straight line from 
the wound of entrance to its present position. This is shown by four 
facts : 1. The boy states that at the time of the accident he was not 
looking directly into the barrel of the rifle, in which case the antero- 
posterior axis of the head would be nearly vertical, but that his head 

Fig. 5. 



X shows the present position of the largest fragment of the bullet. 

was only moderately flexed. 2. At the wound of entrance, as the 
ball penetrated the bone, a considerable sliver was taken off the ball 
by the ttpper edge of the bone and lay 2.5 cm. above this wound. 3. 
None of the fragments, except those at the point of entrance, lie in the 
direct line between the wound of entrance and the present position of 
the ball ; they all lie above this line and at a considerable distance 
above it. 4. If the ball had gone in a straight line from the wound 
of entrance to its present position, it would not have touched the 
cortical leg centre at all, though it is possible it might have di- 
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vided some of the descending fibres from the leg centre. It seems, 
however, much more likely that the ball passed in a line from the 
■wound of entrance to the point A, Pig. 2, and then was deflected to 
its present position, and in its course traversed the cortex. It would 
then have injured precisely the centre for the left leg. 

I decided, therefore, that it would be inadvisable to remove the ball. 
In its present position it is doing no harm to the leg ; his paralysis has 
steadily diminished, and in the course of a few months will probably 
entirely disappear. Any attempt to remove the bullet would cause 
verj’’ much more injury to the brain than the bullet itself does in its 
present position. Accordingly I sent the patient home, "with the fol- 
lowing injunctions.: First, as had been advised by Sir Victor Horsley, 
that he should not begin to study or do much reading until a year had 
elapsed from the time of the accident, and that he should then study 
under a tutor for a year, so as to postpone the excitement of a large 
school for two years from the date of the accident ; second, that he 
should be allowed a greater degree of exercise as his leg improved ; 
and, third, that if either of two symptoms arose he should immediately 
be brought back to me, viz., in case he developed persistent severe 
headache or any other symptoms which might suggest impending 
cerebral abscess j or if he should have a single epileptic attack, I should 
want to remove the ball immediately. The ball then would be doing 
more harm than the surgeon, whereas by any present interference the 
surgeon would do more harm than the ball. . 

It will be observed that at the time of the accident he had some 
severe epileptiform attacks, but has had none since. It is not impos- 
sible that he may never have any, and it seemed to me wiser to run 
the risk of a possible future epilepsy than a certainj immediate, and 
probably very serious damage to the brain by. present surgical inter- 
ference, . - - „ . 

DR. sweet’s report ON THE METH,OD~ OF^CJC^INGFOBErGN BODIES 
IN THE BRAIN AND ELSEWHERE BY THE X-RAYS. 

The methods employed in locating foreign bodies by the Roentgen 
rays are all based upon the triangulation of the planes of shadow of 
the body, with the X-ray tube in two different, positions. Measure- 
ments of the distance of the crossing of these planes from one or more 
points marked upon the skin give the exact situation of the foreign 
substance. 

Accuracy of localization depends upon a knowledge of the position 
of the tube at the two exposures, its distance from the photographic 
plate, and upon the proper marking of one or more spots upon the 
skin by opaque substances that will cast shadows upon the plate. A 



KEEN, SWEET; GUNSHOT WOUND OF THE BRAIN. 7 


Special form of apparatus achieves these results in the most satisfac- 
tory manner. 

The apparatus for locating foreign bodies is similar in principle to that 
employed so successfully during the past few years in determining the 
situation of pieces of metal in the eyeball. I have recently designed a 
new form of localizer, which is shown in the accompanying illustrations. 
It consists of a firm base, the top of which is covered with sheepskin, and 


Fig. 6. 



Side view of the indicating apparatus, showing position of tube and indicator, and also 
receptacle for the photographic plates. 


is crossed by two steel wires at right angles to each other. A sliding 
drawer on one side permits the changing of the photographic plate 
without disturbing, the position of the patient. A hollow upright bar 
attached to one side of the base supports three movable rods. One 
rod has its extremity pointed, over which slips an indicating ball. The 
other rods are employed to indicate the situation of the tube at the two 
exposures. The centre of the indicating ball is directly above the 
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crossing of the two wires on the base, and its height is shown by a 
scale upon the upright bar. 

The head or other portion, of the body containing the foreign sub- 
stance to be located rests upon the top of the base portion, the cross- 
wires, previously inked, leaving a mark upon the skin. The indicating 
rod is lowered until the ball rests upon the skin, and this spot is also 
indicated with ink. The distance of the ball above the cross-wires 
is read from the graduated scale. 


Pio. 7. 



Side view of apparatus, showing indicating- rod and graduated upright. 

The X-ray tube is placed from eighteen to twenty inches above the 
plate, and the distance of the anode of the tube carefully measured. 
One exposure is then made with the tube directly above or to one side 
of the indicating ball, and a second , plate made with the tube from 
three to four inches from the first position. 

After development the plates show the shadows cast by the cross- 
wires, the indicating ball, and the foreign body. The distance of the 
foreign substance from the marks upon the skin of the patient may be 
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determined by plotting upon a flat surface the position of the tube, 
indicating ball, and the cross- wires at the two exposures, and finding 
the crossing of the planes of shadow of the foreign body. This method 
is the one employed in eye- work, and is equally accurate in dealing 
with other portions of the body, although somewhat more complicated. 
For this reason I have employed threads to indicate the crossing of the 
planes of shadow in the new localizing apparatus — a method which 
has been developed by Mackensie Davidson, of London. 


Fig. 8. 



Planes of shadow, represented hy threads, the point of crossing of which indicates the 

situation of the bullet. 

The method of employing the indicating apparatus is as folloAVS : A 
tracing of the two negatives is made upon a transparent sheet of 
celluloid, with the point of crossing of the wires corresponding. This 
celluloid sheet is placed upon the top of the base of the apparatus 
with the tracing of the shadow of the cross-wires directly above the 
point of crossing of the wires. The indicating rod is moved to the 
height it occupied at the time the exposures were made. A thread 
is now''passed^from^[the spot on the celluloid representing the shadow 
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of the indicating ball at one exposure, touches the point of the indi- 
cating rod representing the centre of the ball, and is continued the 
exact distance that the tube .was away from the plate when the radio- 
graph was made. A second thread passes in the same manner from 
the shadow of the indicating ball at the second exposure. The threads 
are kept taut by lead weights in the hollow upright tube. These two 
threads accurately indicate the lines of shadow of the indicating ball at 
the two exposures, and also the position of the tube. If the ends of the 
threads resting upon the shadows of the indicating ball are now moved 
to the spots on the transparent celluloid represent ing the shadows made 
by the bullet, their crossing will show its position in the tissues in rela- 
tion to the indicating ball and cross-wires. The distance of this point 
of crossing from the indicating ball gives the location of the body in the 
tissues as measured from the spot on the skin at which the ball rested 
when the two plates were made. The situation of the bullet may also 
be measured from the cross- wires. The depth of the body will deter- 
mine which of the two points is to be chosen in plotting the position of 
the body for operation. The location of each fragment of the bullet 
is similarly determined. 

The apparatus was made for me by Queen & Co,, of Philadelphia. 


A EEPORT OF TWO CASES OP MULTIPLE SARCOMATOSIS OF 
THE CENTRAL NERVOUS SYSTEM AND OP ONE CASE 
OF INTRAMEDULLARY PRIMARY SARCOMA 
OF THE SPINAL CORD.> 

By William G. Spiller, M.D., 

ASSISTANT CLINICAL PBOFESSOP. OF NERVOOS DISEASES AND ASSISTANT PROFESSOR OF NEORO- 
PATHOLOGV IN THE UNIVEP.SITY OF PENNSYLVANIA ; 

AND 

William F. Hendrickson, M.D., 

ASSISTANT DEMONSTRATOR OF PATHOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, 

(From the William Pepper Clinical Lahoratorj-, Phoebe A. Heaist Foundation.) 

Saecomatosis of the central nervous system apparently has not 
received much attention from American physicians, = although a few 
cases have been reported by, English writers and quite a number may 
be found in the German literature. Cases of this character must have 
occurred in this country, and it is to be hoped that they will be put 
on record. One such has recently been seen in the service of Dr. F. 

V 

* Read at the meeting of the American Neurological Association, ^Tay 22, 3903. 

= Dr* H. T. Patrick has called my attention to a case of diffase sarcoma of the cerebral and 
spinal pia mater, reported by George K. Weaver in the Journal of Experimental Medicine, 
3S9S, vol. iii., No. G. 
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X. Dercum, although the sarcomatosis in this case -was not confined to 
the nervous system. Two cases of sarcomatosis of the brain and spinal 
cord, or of their membranes, in one of which the sarcomatosis was cer- 
tainly confined to the central nervous system, and in the other was 
probably so confined, have been observed by one of us (Spiller), and 
are reported here in connection with a case of primary sarcoma of the 
substance of the spinal cord. The first case was to have been reported 
by the late Dr. W. F. Hendrickson, and the material had been par- 
tially studied by him at the time of his death. His notes are in quota- 
tion marks. 

The patient^ was in the service of Dr. Van Gasken, at the Woman’s 
Hospital of Philadelphia, and I am much indebted to her for permis- 
sion to use the clinical notes and to report the case. 

Case I. — L. K., aged twenty-one years, married, was admitted to 
the Woman’s Hospital of Philadelphia, January 4, 1902, when the fol- 
lowing notes were made : 

The family history was unimportant. 

The patient had been strong as a child. She had had scarlatina, 
diphtheria, and other diseases. She menstruated when fourteen years 
of age, but her periods were not always regular. They were painless, 
and lasted from four days to a week. She was well until after she was 
married, at the age of twenty years. She gave birth to a child five 
months ago ; the labor was normal. She has not had much sore-throat, 
but last fall her hair came out. 

Three days after her child was born she had a severe headache in 
the occipital region. The pain was shooting, and began at the base 
of the brain and extended upward ; it was very severe but transient. 
Occasionally she had a sensation of pressure on the head. After the 
headache passed off she felt giddy and saw everything double, and 
shortly afterward she was told that she was cross-eyed. She had not 
had any paralysis of the ocular muscles previously. She had no fever. 
She had profuse sweating followed by cold, creepy feeling, after which 
she became very giddy. She had a shooting pain under the sternum. 
She has been confined to bed thirteen weeks. The toes first began to 
get stiff, and the stiffness gradually extended upward until now she 
has no power below the waist. At the first appearance of stiffness of 
the limbs she suddenly lost power to urinate voluntarily, and since 
then urination and defecation have been involuntary. 

About a week ago a red spot appeared on the hip, and ulceration 
has occurred at this place. 

The tongue is dry and coated. 

. Pulse, 108 ; temperature, 98.4° F. ; respiration, 28. Two large 
bed-sores are found on the left thigh. 

January 5th. Patient has complained of pain in the back and over 
the epigastrium. 

The result of the examination of the eyes by Dr. Mayo, January 6th, 
is as follows : Pupils react normally to light and in convergence. 

* A brief reference to this case was made in a paper published in the University of Pennsyl- 
vania Medical Bulletin, April, 1903. 

YOL. 126, NO. 1.— JULY, 1903. 


2 



12 


SPILLEK, heistebickson; sakcoma. 


Complete paralysis of the external rectus of each eye with paralysis of 
one of the oblique muscles, but the condition of the patient renders it 
impossible to determine which one. Ophthalmoscopic examination: 
Media clear; marked swelling of optic disks with hazy outlines; 
vessels tortuous ; no hemorrhages ; macular region normal. 

I saw the patient in consultation January 7, and the result of my 
examination is as follows : 

Pupils are equal and react promptly to light. The inward move- 
ment of the left eye in convergence is greater than that of the x’ight. 
Head is slightly retracted, and neck is somewhat stiff. She has appar- 
ently no deafness. A papulopustular eruption is seen on the face and 
upper parts of the limbs. Tongue is protruded partially ; no fibrillary 
tremor and no atrophy of tongue. No paralj'sis of facial muscles. 
Masseter contracts firmly on each side. Headache is general, but more 
severe in the frontal region ; sometimes it is occipital. It is not worse 
at night. Patient moans continually as if in pain. Sensation to 
touch, heat, and pain is normal in the face. The head is rotated from 
side to side slowly and with much pain in the neck. 

The grasp of the hands is nearly normal, but the effort to use the 
hand causes intense pain in the lumbar region. The upper limbs are 
moved freely in all directions. During the examination the patient 
yawns frequently. Sensation for touch, heat, and pain in the upper 
limbs is normal. Biceps tendon, triceps tendon, and wrist reflexes are 
normal. The muscles of the upper limbs and the ulnar nerves are not 
tender to pressure. Pressure along the spine is not distinctly painful 
except between the shoulders. 

The lower limbs are completely paralyzed. The patellar reflex on 
the right side is present but diminished, and on the left side it is almost 
lost, and on each side the reflex is very little increased by reinforce- 
ment. Slight ankle clonus is obtained on the right side, but not on 
the left. Achilles tendon jerk is exaggerated on the right side, normal 
on the left. Babinski’s reflex is present on the right side, but soon 
exhausted. It is present also on the left side, and the big toe moves 
distinctly upward. The plantar reflex is decreased on each side. Sen- 
sation for touch, pain, and temperature is apparently abolished in the 
lower limbs, hluscles and nerves of the lower limbs are without sen- 
sation from pressure. Any passive or reflex movements of the lower 
limbs causes intense pain extending from the front of the abdomen 
to the back. Sensation to pin-pricks, temperature, and touch is first 
perceived on the trunk at a level with the seventh rib in the sternal 
line. The area where anaesthesia passes into normal sensation^ is not 
sharply defined. No distinct deformity of the vertebral column is seen. 

Cerebro-spinal fluid was obtained by Dr. Everitt in lumbar punc- 
ture. It was clear, and without reddish tinge. Fibrin was present in 
small amount. No cells or bacteria were found. Cultures on agar- 
agar showed a few colonies. Examination after twenty-four hours 
growth showed the presence of a micrococcus. This report was given 
by Dr. A. W. Beckham. „ , • 

The patient slept very badly, was restless, and suffered much pain. 

She died January 22, 1902. 

The necropsy was made by Dr. Hendrickson and the following notes 
are by him : 
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“Anatomical Diagnosis. Multiple tumors of the spinal cord, tumor 
of cerebellum, congestion of cord and brain ; slight congestion of lungs, 
spleen, liver, and kidneys. 

“Histological Diagnosis. Small spindle-cell sarcoma of the cere- 
bellum with multiple new-growtbs of like character of the spinal cord ; 
congestion of heart, spleen, liver, and kidneys. 

“ External Appearance. Body that of a fairly well-developed, hut 
poorly nourished white female. Rigor mortis present in both upper 
and lower extremities, to a slight degree, although body is still warm. 
No oedema. Slight post-mortem lividity of dependent portions. On 
right thigh over head of femur is found a large, deep bed-sore, fully 8 
cm. in diameter. There is also a smaller, more superficial one over 
the left side in corresponding position. 

“Abdominal cavity normal. 

“Pleural cavity normal. 

“Pericardial cavity normal. 

“Heart. Not removed or opened. 

“Lungs. Incision in situ shows considerable congestion and oedema, 
but otherwise negative. 

“Spleen. Normal except for slight congestion. 

“ Gastro-intestinal Tract. Not opened. 

“Liver. Surface everywhere smooth and glistening. In size the 
organ is normal. On section there is found to be slight congestion of 
bloodvessels, but surface markings are everywhere distinct. Con- 
sistency normal. There is absolutely nothing indicating a syphilitic 
lesion. Gall-bladder negative. 

“Kidneys of normal size, capsule strips easily, surface markings 
fairly distinct. There is slight congestion. 

“The above examination of organs was done very hurriedly and 
necessarily somewhat incompletely because of lack of time ; the exam- 
ination of the brain and cord having received the most careful attention. 

“Spinal Canal. On removal of vertebral arches from the upper 
cervical region down to the cauda, the external surface of the dura 
mater covering the cord is found to show moderate congestion of the 
bloodvessels. There is also a slight deposition of fibrin over this sur- 
face in the dorsal region which is found blood-stained, probably from 
hemorrhage in removal of the cord. 

“ After the removal of the cord from the spinal canal and removal 
of dura mater, the following condition is found : There is no evidence 
of inflammation of the pia-arachnoid coat, although there is moderate 
congestion of the bloodvessels. In the dorsal region, however, begin- 
ning about 14 cm. (5>} inches) from the lower extremity of the cord 
and extending upward for a distance of 5 cm. (2 inches), a distinct 
fusiform swelling of the cord is seen. This swelling at the point of 
greatest thickness measures 15 mm. (f inch), as compared with the 
adjacent cord, which measures 12 mm. (J inch). 

“ The consistency of the swelling is firm, being slightly more so than 
that of the adjacent uninvolved cord. Meninges over this area show 
nothing remarkable. One centimetre (f inch) above the upper border 
of this swelling there is another small nodule not more than 1 cm. 
(f inch) in length. In this case as in the lower swelling the enlarge- 
ment is symmetrical, but not quite so distinct ; the diameter being not 
more than 14 mm. (J inch). Section through these enlarged jiortions 
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of the cord reveals an apparent new-growth. AH the surface markings 
normally found have been obliterated, and instead is seen a uniformly 
gray, more or less translucent tissue of rather firm consistency. There 
is no dilatation of the central canal. There is no evidence of hemor- 
rhage in the involved area. 

“ Brain. There is marked uniform congestion of the bloodvessels 
of the pia-arachnoid coat. No evidence of inflammatory exudate. 
No thickening of meninges. No oedema. After removal of brain 
from skull there is found lying over the superior surface of the left 
cerebellar lobe a diffuse, irregularly lobulated tumor of fairly firm con- 
sistency. It extends practically from the median line separating the 
right from the left cerebellar lobe, over the superior surface of the left 
cerebellar lobe to the extreme left border, and from a point correspond- 
ing to the anterior border of the pons to within 1 cm. (I inch) of the 
posterior border of the cerebellum. The tumor is roughly divided 
into three large lobes of irregular shape, with smaller lobes subdividing 
them. The borders are for the most part abrupt and in places give the 
impression of pedunculation, but elsewhere they seem to become lost 
gradually into the surrounding pia and brain tissue. There are no 
congested bloodvessels over the surface. Tumor mass is 2 cm. (4 inch) 
above the general cerebellar surface. Section into tumor at one point 
shows the growth to extend fully 3 cm. (li inches) deep. In color it 
is gray and corresponds in general appearance to the masses found in 
the cord. There is no evidence of softening at the point incised. No 
hemorrhage. The inferior surface of the left occipital lobe shows 
slight flattening of convolutions corresponding to the situation of the 
underlying cerebellar tumor, and it is probable that the entire inferior 
surface of the left occipital lobe was subjected to direct pressure. As 
far as can be ascertained without considerable dissection, there is no 
connection of the cerebellar new-growth with any portion of the brain 
aside from the cerebellum. 

“ Cerebellar Growth, Sections from different portions show prac- 
tically the same condition. The growth is found to consist of small, 
spindle-shaped cells of the embryonic, connective tissue type. These 
cells compose the bulk of the tumor ; they are closely packed together 
and are found to follow no order in distribution and arrangement. In 
places there is a very delicate connective tissue stroma lying between 
the cells. This stroma when present in sufficient amount tends to fom 
small alveoli in which the tumor cells lie. The bloodvessels are fairly 
numerous throughout the sections examined, and are seen to have very 
thin walls. In many places nothing but endothelium . exists between 
the lumen and tumor cells. The underlying brain tissue is found to 
be infiltrated with tumor cells in varying degree. No evidence of 
degeneration can be discovered in any part of the tumor. 

“ New-growths of the Spinal Cord. They resemble in all respects the 
new-growth in the cerebellum. Sections from the larger growth 
referred to in the gross description reveal complete obliteration of the 
entire cord. The small, spindle-shaped tumor cells form one diffuse 
mass occupying the entire transverse section of the spinal cord. The 
pia-arachnoid coat is also involved. It is considerably thickened and 
shows everywhere in varying degree infiltration with tumor cells. 
This is especially well marked about the congested bloodvessels. 

“lu the centre of the growth occupying the cord are discovered 
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several irregularly shaped areas of small size 'which take up the eosin 
stain more markedly. Examination with high power shows few nuclei 
to be present and those which are do not stain well with htematoxylin. 
There is considerable finely granular detritus which stains light pink 
and a few compound granular corpuscles. No nerve fibres can be 
made out. Sections from the smaller of the two nodules referred to in 
gross description show practically the same condition as seen in the 
large one, but the process has not advanced so far. Although there 
has been complete replacement of the spinal cord by the new-growth, 
the pia-arachnoid coat is not invaded to such a marked degree. 
Throughout the pia there is considerable cedema, but very slight cel- 
lular exudate from the vessels. That which exists is confined entirely 
to the zone immediately about the vessels, which is also the seat of most 
marked growth of tumor cells. No areas of degeneration are to be 
found.” 

The examination of the sections from this case was not completed 
by Dr. Hendrickson, but further study has been made by me. 


Fig. 1. 



Photograph of a section from the thoracic region of the spinal cord in Case I., showing an 
intramedullary tumor surrounded by the partially degenerated spinal cord. Tlie connection 
of the tumor with the pia is shown by the sarcoma cells within the pia of the anterior fissure, 
extending from the intramedullary tumor to the pia surrounding the cord. 


Numerous small tumors are scattered throughout the pia of the 
spinal cord, especially in the posterior portion. The origin of one of 
the large intramedullary tumors of the cord can be traced distinctly to 
the pia. Cells are seen in great numbers extending through the pia 
of the anterior fissure into the substance of the cord, where they have 
proliferated to form the tumor, which is surrounded by a narrow band 



16 


SPILLEE, HENDKIGKSON: SAKCOMA. 


of partly degenerated cord substance. (Fig. 1.) In the greater part 
of the spinal cord the tumors of the pia do not infiltrate from the pia 
into the cord substance, but here and there a beginning infiltration 
may be seen. (Fig. 2.) 

^ The pia of the anterior fissure is infiltrated with tumor cells at por- 
tions where no tumor is found within the cord. The nerve cells of the 
anterior horns in the lower cervical and lumbar regions stain well by 
thionin, and appear to be in a very good state of preservation. The 
anterior and posterior nerve roots, though surrounded by tumor masses, 
appear to be in an excellent condition. 

Fig. 2. 



Photograph of a section from the spinal cord in Case I., showing the infiltration of the pin 
with sarcoma ceils. In most places the sarcomatous tissue is sharply defined by the spinal cord, 
hut at one side of the photograph the invasion of the spinal cord by the tumor cells is shown. 

Sections from about the eighth cervical segment, and, therefore, 
above the intramedullary tumors, stained by the Weigert hiematoxylin 
method show that the spinal cord was little degenerated. Scattered 
through these sections are small, faintly stained areas in which the 
nerve fibres have disappeared. The absence of pronounced asi^nding 
degeneration can be explained by the softness of the intramedullary 
tumors and the absence of compression and destruction of many axis 
cylinders passing through the tumor, and by the absence of degenera- 
tion in the posterior roots. The bloodvessels of the pia and of the 
spinal cord are not diseased. _ , 

Sections from the lumbar region stain well by the Weigert lifema- 
tox}'’lin method, and do not show distinct degeneration. 

The Marchi method could not be employed. 
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Case II. — The patient, a man aged forty-two years, was admitted 
. to the University Hospital, into the service of Dr. C. K. Mills, Decem- 
ber, 1902, and later came under my care when Dr. Mills went off duty. 

He was married and had five children. He had been a glass-worker 
and glass-blower all his life. His father had died at the age of sixty 
years ; his mother at the age of sixty-two years, of Bright’s disease. 
Two sisters are living and well. 

He had never had earache or any discharge from the ears; About 
one year ago he began to complain of failure of eyesight. At that 
time he was able to work. A short time after his eyesight began to 
fail he began to have pain in the left occipital region extending to the 
left temporal region. The pain is now constant but much worse at 
night, especially late in the night or toward morning. He cannot lie 
on the left side because the pain in the head is increased by this 
position. 

He sleeps better in a chair than in bed. For about six months 
he has had difficulty in walking ; he becomes dizzy and falls. He has 
had two attacks of unconsciousness, one during the past summer, and 
one two weeks ago, lasting several hours. He did not have convul- 
sions in either attack. At times he has attacks of vomiting without 
any apparent cause. He has a voracious appetite, and eructation of 
gas occurs after eating. He has also shortness of breath, some failure 
of memory, and at times homicidal impulses, especially when suffering 
intense pain. 

The report on his aural condition giv^en by Dr. B. A. Randall, 
December 29, 1902, is as follows: “He has a labyrinthine involve- 
ment ; on right side apparently total, with marked deafness on the left 
side.” 

The report of the ocular examination made by Dr. E. A. Shumway, 
December 30, 1902, is as follows: “Optic neuritis (choked disk), 
O. D. Optic atrophy, 0. S. Paralysis of external rectus in each eye. 
Convergent strabismus (paralytic). V. — R, E., 6/12 V. ; L. E., fingers 
six inches. Pupils: 0. b. larger than 0. D., rather dilated. Both 
pupils respond to light. Diplopia impossible to elicit on account of 
poor vision in O. S. External rectus paralyzed on each side ; eyes will 
not move beyond median line. Eye-grounds — Right : choked disk ; 
difference of level of 4 D. (1^ mm.) between nerve head and retina ; 
surrounding retina swollen, opaque ; veins tortuous, dipping in and out 
of swollen retina. Left : atrophy of nerve, veins slightly tortuous, 
edges of nerve clean cut, no heaping up of connective tissue, arteries 
reduced in calibre.” 

An examination made by me December 31, 1902, gave the following 
results : The man is very deaf, but his intelligence is good and he 
replies promptly to signs. The facialis is not involved on either side. 
The sensory and motor portions of the trigeminus are not involved on 
either side. He contracts both masseters equally and well, and moves 
the lower jaw freely from side to side. He has no disturbance of sen- 
sation on either side of his face, either for pain or touch. 

The tongue is protruded in the median line, but has a slight tendency 
to deviate to the left. 

When the eyeballs are at rest they are in convergent strabismus, the 
right eye being turned more inward than the left. (Fig. 3.) When he 
attempts to move his eyeballs from side to side, neither eyeball passes 
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beyond the median line outward. He has no nystagmus, even in 
attempting to look to one side or the other. 

He complains of soreness over the left supra-orbital and infra-orbital 
foramina, nut has no tenderness over the left mental foramen, and no 
tenderness on pressure over the exit points on the face of the right 
■trigeminus. The oculomotor nerve is not affected on either side. 

The grasp of the hands is good on each side, and there is no impair- 
ment of the voluntary movements of the upper limbs. A slight tremor 
is noticed in each hand as he touches the first finger to the nose ; this 
seems to be a form of ataxia. Biceps tendon, triceps tendon, and wrist 
reflexes are prompt on each side, and very little if at all exaggerated. 
The voluntary power in the lower limbs is normal. Gait is slightly 
ataxic with the eyes open, and the ataxia is a little increased when the 


Fig. 3. 



Photograph of the man described in Case II., showing paralysis of each external rectus, 

greater on the right side. 

eyes are closed. The erect station is good with the eyes open or closed. 
The patellar reflex is a little exaggerated on each side. He has a slight 
tendency to ankle clonus on the right side, but not on the left. The 
Babinski reflex is not present on either side. The Achilles tendon 
reflex is a little prompter than normal on each side. Hemiasynergy 
cannot be obtained. 

An examination made by Dr. Mills and myself January 1, 1903, gave 
the following results: The man says he can hear a bell when it is 
struck, he hears it in the left ear but not in the right, and he hears the 
voice but does not understand words, and has not been able to hear 
words during the past two weeks. 

Sugar was not tasted at first on the left side of the tongue after 
thorough rubbing, but was tasted when it was rubbed over the entire 
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tongue. Salt was tasted promptly on the left side of the tongue. The 
sense of smell was preserved. 

Percussion of the head just behind the left ear causes pain, but there 
is no tenderness on percussion of the left side. The man says that he 
has no pain in the right side of his head, but on the left side the pain 
begins in the back of the head and extends to the frontal region. The 
chief area of tenderness is just behind the left mastoid, and he flinches 
when pressure is made at this sj)ot. He has less tenderness over the 
mastoid process. 

The diagnosis of cerebellar tumor, probably on the left side, was 
made. 

My examination on March 4, 1903, gave the following results : In 
walking he staggers slightly and his tendency is to go toward the left. 
Vertigo comes in attacks, and at these times he has great difficulty in 
walking because of his staggering gait. He has been seen in these 
attacks by the head nurse. The attacks of vertigo are of short dura- 
tion, not over a few minutes. He was seen in an attack also by the 
resident physician, Dr. Hunter. The patient was sitting on the edge 
of the bed ; his head fell forward on his chest, the trunk bent forward, 
the upper limbs shook, and the body lunged toward the left and slightly 
forward ; this was followed by partial recovery and then another lunge. 
The attack lasted about one minute and a half. 

The man’s condition has not changed much since last December. 
The patellar reflex on each side is prompt and not much exaggerated. 
Ankle clonus and Babinski’s reflex are not obtained, the movement of 
the toes being flexion from irritation of the sole of the foot. The 
Achilles jerk is prompter than normal on each side. The resistance 
to passive movements in the upper and lower limbs is normal on each 
side. The grasp of the hands is good. Tendon reflexes of the upper 
limbs (triceps tendon, biceps tendon, and wrist reflexes) are about 
normal. There is no involvement of the sensory or motor portions of 
the trigeminus or of the facialis on either side. Pain is promptly per- 
ceived in the face on each side. The corner of the mouth is well 
.drawn up and the forehead well wrinkled on each side. The tongue 
is protruded straight. Nystagmus is not distinct, but when the patient 
moves his left eyeball far to the right a little inco-ordination is observed 
in this eyeball. Nystagmus pi'obably is prevented by the paralysis of 
each external rectus. 

The operation for removal of a cerebellar tumor was done by Dr. 0. 
H. Frazier, March 6, 1903. The man was restless, delirious, and violent 
after the operation, and he never regained consciousness fully. The 
pulse rate was high, 140 at times. He died March 9, 1903. 

The necropsy was made by Dr. Richard M. Pearce, who very kindly 
placed the material in my hands. Permission was obtained only for 
the removal of the brain and spinal cord. 

A deep incision, extending about half-way into the left cerebellar 
hemisphere, with softened brain tissue about it, is the result of the 
operation. 

A tumor 2 cm. (:! inch) in anteroposterior diameter and 2.5 cm. 
(1 inch) in lateral diameter was found in the angle made by the pons 
at its junction with the left cerebellar hemisphere. (Fig. 4.) The 
facialis and acusticus on this side were compressed by the tumor, and 
a smaller tumor was found enveloping these nerves and lying posterior 
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to the larger tumor. A tumor about 1 cm. (f inch) in each diameter 
was found in the angle made by the union of the pons with the right 
lobe of the cerebellum, but it did not implicate the right facialis and 
acusticus. The left trigeminus at its entrance into the pons was envel- 
oped in a small tumor mass. 

The medulla oblongata was much enlarged, and the posterior portion 
of it fluctuated as though a cyst were contained within it, but this 
fluctuation was caused by a soft tumor filling the posterior half of the 
fourth ventricle and infiltrating slightly the dorsal part of the medulla 
oblongata. Although the circulation of cerebrospinal fluid within the 
fourth ventricle must have been disturbed by this growth, the fourth 
ventricle was not enlarged. 

The right facialis and acusticus were embedded in a small, soft tumor 
at their entrance into the internal auditory meatus, and the right glosso- 
pharyngeus, vagus, and accessorius were embedded in a similar mass at 
their entrance into the jugular foramen. 


Fig. 4. 



Photo^aph o< the cerebellum, pons, and medulla oblongata from Case II. A tumor is shown 
in the lea cerebello-pontile angle, and the medulla oblongata is very much enlarged on 
account of a tumor on the floor of the fourth ventricle. 


The pituitary body, optic chiasm, and each Gasserian ganglion were 
embedded in soft tumor masses. Each Gasserian ganglion was about 
twice the usual size on account of tumor formation about and within it, 
A small papillomatous mass was found protruding from the dura 
over the front part of the second left frontal convolution, and when 
the dura was removed this mass was found to be adherent to the pia 
and to have penetrated the dura. 

The left olfactory bulb was embedded in a small tumor. 

Small tumors, some the size of a pin’s bead and some larger, were 
found scattered throughout the spinal pia and enclosing many of the 
spinal roots, especially in the cauda equina. (Fig- 5.) They were 
more numerous on the posterior aspect of the spinal cord. Some of 
these tumors in the cauda equina had a papillomatous appearance. ^ 
Several of the cranial nerves implicated by the tumors were cut in 
microscopic sections and examined. 

Transverse sections of the left opticus showed that the sheatli of the 
nerve Avas infiltrated bj’^ tumor cells, but nowhere ivithin the nerve 
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were distinct tumor masses found, although there were many cells 
resembling those of the tumors scattered between the nerve fibres, 
Weigert hsematoxylin sections of the nerve showed that much degen- 
eration of nerve fibres had occurred. 

Sections of the left Gasserian ganglion showed that the tumor had 
infiltrated between the nerve bundles and nerve cells of the ganglion. 
Some of the nerve cells were partially degenerated, having a shrivelled 
appearance, and the nuclei were eccentric. Some of the nerve cells 
stained very faintly and contained few chromophilic elements. 


Fig. 5. 



Photograph of the conus medullaris and cauda equina from Case 11. Numerous small tumors 
are found growing about the nerve roots. 

Sections of the right Gasserian ganglion stained by the Marchi 
method showed that the nerve fibres of the ganglion were in a mod- 
erate degree of recent degeneration. 

The right abducens contained numerous areas free of nerve fibres, 
and yet. by the Weigert haimatoxylin stain the nerve appeared to be 
in a fair state of preservation. Degeneration was not found within the 
nerve by the Marchi method. 

The left facialis was partly degenerated, as shown by the Weigert 
hsematoxylin stain, and very intensely degenerated, as shown by the 
Marchi method. It is, therefore, remarkable that facial paresis did 
not exist. 

The left acusticus was also much degenerated, as shown by the 
Weigert hsematoxylin stain. 

The right accessorius appeared to be normal by the acid-fuchsin 
and Weigert hsematoxylin stains, but was shovui to be distinctly 
degenerated by the Marchi method. 



22 


§PILLEE, HENDRICKSON: SARCOMA. 


The tumor on the floor of the fourth ventricle infiltrated the dorsal 
part of the medulla oblongata, but did not invade the nuclei of the 
hypoglossal nerves. 

Although numerous small tumors were present in the pia of the 
spmal cord, at no place were they found infiltrating the cord. They 
surrounded many of the nerve roots, and yet caused very little degen- 
eration of these roots. Secondary degeneration, either ascending or 
descending, was not found in the spinal cord by the Weigert ha3ma- 
toxylin or acid-fuchsin stains, but very slight degeneration of the 
posterior columns, both in the cervical and lumbar regions, was detected 
by the Marchi method. Posterior root fibres could be seen passing 
through the small tumors of the pia, and yet staining well oy the 


Fig. 0. 



Fhotograph of a section from the spinal cord in Case IL, shOTVing the infiltration of the pia 
■srith tumor ceUs. These cells have not invaded the spinal cord, and the nerve roots sur- 
rounded bp the tumor mass appear normal. The columnar cells are seen in places. 

Weigert htematosylin or acid-fuchsin methods. A ^inal nerve root 
embedded in a small tumor was found to be normal with the exception 
of a few slightly swollen axis cylinders. The bloodvessels of the pia 
and of the spinal cord were normal. 

Many of the nerve cells in the anterior horns of the lumbar region 
stained by the thionin were much vacuolated, otherwise they were 

normal. ^ m 

The resistance of the nervous tissue proper to tumor infiltration 
throughout the brain and cord is remarkable, and little degeneration 
has been caused by the numerous tumors, because they were soft and 
produced little pressure. 

The tumors everywhere have much the same structure. They con- 
sist of round or somewhat elongated cells, and even by Mallory s 
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neuroglia stain contain very little intercellular tissue. In some 
places the cells are distinctly columnar and resemble those of the 
ependyma, (Fig. 6.) The columnar cells are arranged in long rows 
and have a large nucleus situated at one end of the cell. These rows 
of cells are found especially abont the bloodvessels, but also where there 
are no bloodvessels. There is unquestionably a close resemblance 
between these cells and those of the ependyma, and the temptation, 
therefore, is to call the tumor an epend 3 '^moma, but it seems remarkable 
that an ependymoma, being a form of glioma, should give extensive 
metastasis to the pia of the spinal cord, which is of mesodermic origin. 
This, and the absence of glia fibres between the cells, and the distinct 
tendency to the formation of rows of cells about the bloodvessels, seem 
to justify the classification of the tumors under the sarcomata, possibly 
endotheliomata or peritheliomata, and yet the close resemblance of 
some of the cells to those of the ependyma may permit us to regard 
the growth as a mixed one, and as being partly a sarcoma and partly 
an ependymoma. The ependyma is known to proliferate in cases of 
syringomyelia when the cavity extends to the central canal, and to 
cover in part the wall of the cavity. It is not unreasonable to sup- 
pose that a sarcoma growing from the pia may extend to the fourth 
ventricle, and by irritation of the ependyma lead to its proliferation, 
and cause in this way a mixed tumor. This view is supported by 
another case in which a very similar tumor was found growing over 
the pons and implicating the posterior part of the fourth ventricle, 
A smaller tumor, probably metastatic, was found in the pia of the 
spinal cord, and the rows of ependyma-like cells were not so evident in 
this, although they were very striking in the large tumor. The tumors 
in Case II. have a resemblance to those described by Rosenthal,^ 
Fraenkel, and Benda'* as neuro-epitheliomota, and yet in some respects 
they are very different. 

Case III, — J. C., aged thirty-nine years, a laborer, Italian, was 
admitted to the Philadelphia Hospital, in my service, June 28, 1902. 
He had paralysis of both lower limbs. His history so far as it could 
be obtained was as follows : 

About three weeks before admission to the hospital he had had pain 
in the lower thoracic region and sensation of pressure about the waist, 
probably a girdle sensation. The pain had persisted in the abdomen 
and back. The left lower limb became weak, and soon the right lower 
limb was affected. 

Notes made July 20th recorded that for three weeks he had had 
incontinence of urine and feces. He had not had pain in the lower 
limbs. The lower limbs were almost completely paralyzed. He was 
able on great effort to make slight movement of the right lower limb, 
chiefly , with the thigh muscles. The limbs, except the soles of the 
feet, were not atrophied. The feet were cedematous and pitted slightly 
on pressure. The legs and thighs were not cedematous. • The lower 
limbs were not contractured and were flaccid, especially the right. 
The patellar reflex was present on each side, but was diminished ; the 
leg and foot on each side were very slightly moved voluntarily, but 
contractions were seen in the quadriceps muscles. The pateUar reflex 
on the left side was a little prompter than on the right. Ankle clonus 


1 Ziegler’s Beitriige, xxiii. 


- Deutsclie med. Wochenschria, 1S9S, xxiv. p. 457. 
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and Achilles reflex were not obtained on either side, and the loss of 
these reflexes was not caused by rigidity of the muscles. Talipes 
equinovarus was present on each side, although the varus position was 
not pronounced. Babinski’s reflex was not obtained on either side, 
and the toes did not move distinctly in either direction. The soles of 
the feet were scaly. Sensation for touch and pain was lost in the 
lower limbs and over the lower part of the trunk, both back and front, 
to a line passing about two inches below the nipples. A bed-sore was 
over the left buttock. The upper limbs and head were not affected. 
The right pupil, however, was much larger than the left. The spinal 
column was not deformed. 

A diagnosis was made of transveise lesion of the upper part of the 
thoracic cord, causing complete or neai’ly complete destruction of the 
cord at this part. 


Fig. 7. 



Photograph of a section from the thoracic region of the spinnl cord in Case III., showing the 
intramedullary sarcoma partially surrounded by the degenerated spinal cord. 


On August 9th the man’s condition was as follows : He had still 
incontinence of urine and feces, and had had this since his admission 
to the hospital. He was in semi-stupor. The face appeared ema- 
ciated. The upper limbs were well developed, but not muscular. 
The only voluntary movements possible in the lower limbs were m the 
flexor muscles of the thighs. Babinski’s reflex was distinct on each 
side at this examination, but ankle clonus, Achilles tendon reflex, and 
patellar reflex were not obtained on either side. The plimtar muscles 
of the feet were much wasted. The man died September 9, 1902. 

After the spinal dura was opened an elongated swelling was found 
in the spinal cord just above the midthoracic region. This enlarge- 
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ment was about one inch in length. When a transverse cut was made 
through the middle of the swelling a tumor embedded within the sub- 
stance of the spinal cord was found, No tumor could be detected 
elsewhere in the spinal cord, brain, or their membranes. Only the 
, brain and cord were examined. The material was hardened in Orth’s 
fluid. 

A transverse microscopic section through the middle of the tumor 
shows that it is composed of spindle cells; it is, therefore, a large 
spindle-cell sarcoma, the cells being considerably larger than those 
within the tumor of the first case reported in this paper. The tumor 
fills the centre of the spinal cord and has a narrow band of cord sub- 
stance about it, although on one side it extends to and invades the pia. 
(Fig. 7.) The cord substance at the periphery of the tumor is very 
much degenerated and stains poorly with the Weigert hsematoxylin. 
The bloodvessels everywhere in the section are much congested. 
Round-cell infiltration is present about some of the bloodvessels of 
the pia, and infiltration of tumor cells is found in some of the nerve 
roots. Some of the nerve roots are degenerated. 

Sections taken just below the tumor show the changes commonly 
seen in compression myelitis, viz., loss of nerve fibres, proliferation of 
neuroglia, some swelling of axis cylinders, and small, recent hemor- 
rhages, The spindle cells of the tumor are not present at this level, 
either within the cord or pia. Sections stain well by the Weigert 
hsematoxylin method, but contain numerous areas of necrosis. It is 
impossible to trace anywhere an origin of the tumor from the pia. 

The nerve cells of the anterior horns in the lumbar region appear to 
be normal. Much degeneration is revealed by the March! method in 
the direct and crossed pyramidal tracts of the lumbar region. Flechsig’s 
oval field in the posterior columns is partly degenerated. Sections 
stained by the Weigert hsematoxylin method are a little pale ; other- 
wise they appear to be normal. 

Sections taken above and near the tumor stain well by the Weigert 
hsematoxylin method, but the posterior columns, especially those of 
Goll, are partially degenerated. The anterior and lateral columns 
appear by this stain to be normal. Sections taken a little lower and 
at the upper border of the tumor reveal great degeneration, numerous 
necrotic areas, and much recent hemorrhage. Except at the level of 
the tumor sarcoma cells are not found in the pia. 

Sections from the eighth cervical segment stained by the Weigert 
hsematoxylin appear to be normal, except that the columns of Goll are 
much degenerated. By the March! method great degeneration is seen 
in the columns of Goll at this level, slight degeneration in the columns 
of Burdach, and very considerable degeneration in the direct cere- 
bellar and Gowers’ tracts and along the periphery of the antero-lateral 
columns. The nerve cells of the anterior horns at this level are deeply 
pigmented, but otherwise they appear to be very little altered. 

A brief summary of the cases is as follows : 

Case I. — The patient, a woman, had been well until one year after 
marriage. Three days after the birth of her child she had severe head- 
ache in the occipital region. After the headache ceased she was dizzy 
and had diplopia from external ocular muscle palsy. The lower limbs 
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gradually became stiff and wealc, until finally they became completely 
paralyzed, and control over bladder and rectum was lost. Examina- 
tion of the eyes showed paralysis of both external recti muscles, with 
paralysis of one of the oblique muscles, but the patient’s condition 
made it impossible to determine which one. There was marked swell- 
ing of the optic disks, with hazy outlines, and the vessels were tor- 
tuous. Five months after the birth of her child her head was slightly 
retracted and the neck was a little stiff, and she moved the head from 
side to side with difficulty. The headache was still severe. The upper 
limbs were moved voluntarily and freely, and sensation in the upper 
limbs was normal. The lower limbs were completely paralyzed, and 
the patellar reflex -was much diminished on each side. A slight ankle 
clonus was present on the right side, and Babinski’s reflex was present 
on each side. All forms of sensation were lost in the lower limbs. 

Two intramedullary sarcomata were found in the thoracic region of 
the spinal cord, and there were numerous small sarcomata in the spinal 
pia ; a large sarcoma also was found in the left cerebellar lobe. 

Case II. — The patient was a man, aged forty-two years. About a 
year before admission he began to have failure of eyesight and constant 
pain in the left occipital region. Six months later he began to have 
difficulty in walking and would get dizzy and fall. He had two 
attacks of unconsciousness, but without convulsions. He had also 
attacks of vomiting Dr. B. A. Randall found labyrinthine involve- 
ment, apparently total on the right side, and on the left side the deaf- 
ness was intense. Dr. E. A. Shumway reported that the man had 
choked disk in the right eye and optic atrophy in the left. Both 
external recti muscles were paralyzed. The man had a little tender- 
ness over the left supra-orbital and infra-orbital foramina. He had 
occasionally attacks of vertigo. 

An attempt was made by Dr. C. H. Frazier to remove a cerebellar 
tumor which was believed to be present, and probably on the left side, 
but was unsuccessful. The operation in this case will be described by 
Dr. Frazier. A tumor was found in each cerebello-poutile angle, but 
the larger one was on the left side. Tumors were found about the 
Gasserian ganglia, pituitary body, floor of the fourth ventricle, right 
internal auditory meatus, and right jugular foramen, and numerous 
small tumors were found in the pia of the spinal cord. 

Case HI. — ^The patient was a man who had had pain in the lower 
thoracic region and girdle sensation about three weeks before admission 
to the hospital. The pain persisted. The left lower limb became 
weak, and this was followed by weakness of the right lower limb. e 
had incontinence of urine and feces. He did not have pain ^ ® 
lower limbs, but the lower limbs became almost completely paralyze 
and flaccid, and sensation was lost in these parts and in the trunk 
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as high as a line passing about two inches below the nipples. The 
tendon reflexes of the lower limbs were absent, but Babinski’s reflex 
was obtained on each side. A primary sarcoma was found within the 
spinal cord just above the midthoracic region. 

Sarcomatosis of brain and cord and of the pia covering them may 
cause great difficulty in diagnosis, and in some cases a correct diagnosis 
may be impossible, as in the second of the cases here reported. Ex- 
tensive alteration may cause few symptoms, and this has been remarked 
upon by a number of authors. Sehlesinger' speaks of it in his mono- 
graph on spinal tumors, and it was true of Hippel’s^ case, in which the 
sa,rcoma cells pushed apart the elements of the nervous tissue. In A. 
Westphal’s® case, also, the extensive sarcomatosis was remarkable in 
that it caused comparatively few symptoms. The importance of this 
knowledge, when a question of operation is under consideration, is 
great, because, if evidence of sarcomatosis is found, the case is an 
inoperable one. The soft tumor masses grow in the pia about the 
spinal cord and about the nerve roots, especially those of the cauda 
equina, and about the cranial nerves, and cause few clinical signs of 
their presence, because they produce little or no compression or 
destruction of nervous tissue. In a case like Case II. of this paper, 
the pia of the spinal cord and brain and the dura at the base of the 
brain may be extensively infiltrated with sarcoma cells, the Gasserian 
ganglia and cranial nerves may be embedded in tumor masses, and yet 
few signs of disturbed function be manifest. 

Westphal especially emphasized that sarcomatosis of the membranes 
has little tendency to invade the spinal cord, whereas in tuberculosis 
and syphilis the invasion of the nervous tissues is common. He also 
mentions that in all the recorded cases the posterior part of the pia was 
the part most affected. This part was also most affected in Case I. 
and Case II. Sarcomatosis of the membranes of the cord and brain 
is, according to him, a rapidly fatal disease. 

C. Busch* remarks that his case of sarcomatosis of the pia, as well 
as the cases of Schataloff and Nikiforoff afford proof that sarcoma of 
the pia has very little tendency to invade the spinal cord and extra- 
medullary roots, even when it surrounds these structures. Case II. of 
this paper is further evidence of the correctness of this opinion, but 
Nonne^ says that sarcomatosis may invade the nervous tissues, and he 
gives as examples the cases of Lilienfeld and Benda. He quotes 
Bruns as saying that the process has very little tendency to implicate 

1 Beitriige zur Klinik der EUckenmarks- und Wirbeltumoren. 

2 Deutsche Zeitschrift f. Nervenheilkunde, toI. ii. p. 388. 

3 Archiv f. Psychiatrie, 1894, vol. xxvi. p. 770. 

< Deutsche Zeitschrift f. Nervenheilkunde, vol. ix. p. 114. 

‘ Ibid., vol. xxi.. Nos. 5 and 6, p. 369 ; Archiv f. Psychiatrie, vol. xxxiii. p. 393. 

VOL. 126, NO. 1.— TOLY, 1903. 3 
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the nervous tissues, whereas Schlesinger remarks that a direct invasion 
of the spinal cord by the sarcoma cells is frequent. The resistance of 
the extraspinal roots to the process has been observed by A. WestphaJ, 
Schlesinger, Nonne, Benda, and others. 

Case I. of this paper shows that occasionally sarcomatosis may 
extend into the substance of the spinal cord and brain, and both Case 
I. and Case II. afford evidence of the resistance of the nerve roots to 
infiltration by tumor cells. 

It is partly because of this escape of the nervous tissue in many cases 
that a correct diagnosis of the extent of the process may be impossible. 

The infiltration of the pia resembles that caused by syphilis or tuber- 
culosis, for the process is, if we care to so call it, largely a sarcomatous 
meningitis. An incorrect diagnosis of syphilis is not unlikely. Nonne 
called attention to the resemblance of a case of his to one of acute 
cerebro-spinal syphilis, but no history of syphilis and no clinical signs 
of this disease could be discovered, mercury and iodide were without 
effect, and such severity of symptoms and rapidity of development he 
thought were very uncommon in syphilis. To the naked eye the brain 
and spinal cord in Nonne’s case appeared to be normal, and yet the 
pia everywhere was infiltrated with cells which were believed to 
have had their origin from the endothelium lining the lymph spaces 
about the vessels — i. e., the so-called perithelium. The infiltration 
was especially marked about the optic chiasm and over the pons, 
and was greater over the posterior portion of the cord than over 
the anterior. This method of selection is like that occurring in 
syphilis. The cells invaded the nervous tissue at different places, and 
this invasion was especially by means of the pial septa. In the cervical 
region infiltration into the cord was by way of the anterior fissure, as 
in the case of Mrs. K. (Case I.). A difference from syphilis was found 
in the absence of circumscribed tumors, so common in syphilis ; in the 
absence of disease of the vessels, and in the uniformity of the infiltra- 
tion of the pia. The latter without the formation of small tumors 
here and there was very remarkable, and it seems to be the only case 
of the kind. The symptoms at first indicated hysteria and later a 
diffuse process of brain and cord. 

The possibility of syphilis in the case of Mrs. K. (Case I.) and also 
in Case II. was carefully considered. The symptoms in Case I. were 
strongly suggestive of syphilis, and they had developed a year after 
the patient’s marriage ; it was therefore possible that she had contracted 
syphilis from her husband. The process was evidently a diffuse one 
involving the brain and spinal cord. Syphilis could cause just such a 
symptom-complex, but the cerebral symptoms and complete paralysis 
of the lower limbs without impairment of function in the upper limbs 
was unlike a syphilitic symptom-complex. It is true that the thoracic 
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region is often tlie most diseased part when syphilis attacks the spinal 
cord, hut it is not common even in such cases to find an entire absence 
of symptoms indicative of implication of the cervical region of the 
cord. If weakness does not develop, at least pain in the upper limbs 
is common when the syphilitic process invades the brain and spinal 
cord. This apparent escape of an intervening part of the central 
nervous system is suggestive of sarcomatosis, because the sarcoma cells 
may invade the spinal cord only at one place and cause disturbance of 
function in the portion of the body innervated from the cord below the 
diseased area, while the soft tumor masses of the pia above produce no 
symptoms. 

In Case II. syphilis was regarded as possible and antisyphilitic treat- 
ment was employed without very brilliant results. The bilateral deaf- 
ness, the paralysis of each external rectus, the choked disks, the 
headache and attacks of vertigo could be easily explained by syphilis, 
and yet the case was one in which tumor cells infiltrated between and 
about many nerve fibres, and even between the nerve cells of the Gas- 
serian ganglia, and caused very few symptoms. 

In F. Schlagenhaufer’s' case both trigeminal nerves and the optic 
chiasm were embedded in tumor masses, but microscopically the tumor 
cells were found to implicate the pia alone about these nerves. A 
small-cell sarcoma in the cervical region was believed to be the primary 
growth, but sarcoma cells were found in the pia of the brain and of 
the spinal cord. Schlagenhaufer thought that the sarcoma of the cer- 
vical region had' its starting point within the cord, and was not the 
result of extension of a growth into the cord from the pia. He believed 
that to Schlesinger’s classification he could add another division, viz., 
primary sarcoma of the spinal cord with secondary sarcomatous infil- 
tration of the pia. 

Schlagenhaufer’s case resembles Case I. of this paper in the involve- 
ment of the cord by a tumor, and yet the origin of one of the tumors 
in Case I. conld be traced from the pia surrounding the cord through 
the pia of the anterior fissure, Schlagenhaufer’s case resembles Case II. 
in the implication of cranial nerves by the tumor masses. 

Inasmuch as the symptoms in Case I. began three days after the 
birth of a child, it seemed possible that septic infection had occurred, 
and that the patient was suffering from purulent meningitis. The 
duration of the symptoms for five months without any signs of disease 
of the cervical cord was rather against the diagnosis of purulent men- 
ingitis. 

That sarcomatosis may give the signs of tuberculous meningitis is 
shown by a case in a child, aged four years, reported by LerebouUet.’ 

1 Obersteiner’s Arbeiten, vol. vii. p. 20S. 

- Abstract in Eevue Neurologique, January 30, 1902, No. 2, p. 9S. 
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In Cases I. and II. reported in this paper both abducent nerves were 
paralyzed, and yet in neither case was there any direct imidication of 
these nerves or their nuclei by the tumor masses; paralysis of both 
external recti, therefore, does not prove that a tumor is situated on or 
in the pons. 

Tenderness of the vertebral column was one of the first and most 
striking signs in A. Westphal’s' case, and it has been observed in other 
cases, and is suggestive of meningitis, but it is not always present in 
sarcomatosis of the spinal pia. It was not present in Case II., but was 
present over a portion of the spinal column in Case I. 

Syphilis has sometimes caused the clinical picture of disseminated 
sclerosis, and therefore it is not surprising that sarcomatosis should 
simulate the same disease, as in a case reported by Hippel." The 
symptoms in this case were optic neuritis passing into atrophy, 
nystagmus, headache, vertigo, scanning speech, progressive dementia, 
vomiting, intention tremor, exaggerated tendon reflexes, ataxic gait, 
and pain in the extremities. The findings were : sarcoma of the right 
half of the cerebellum ; multiple sarcomata of the cerebral and spinal 
dura, of the pia, choroid plexus, brain, and spinal cord ; diffuse 
sclerosis of the central nervous system, and metastatic sarcomata of 
the skin. 

In this case, as in Case II., a tumor Avas found at the internal 
auditory meatus, and in two cases reiJorted by Soyka (cited by Hippel), 
which were probably cases of sarcomatosis, a tumor was found in each 
at the internal auditory meatus ; so that this, like the pontile cerebellar 
angle, seems to be a favorite location for sarcoma. 

In Case II. the age was more advanced than that at which sar- 
comatosis is most common. A. Westphal says that most persons irith 
sarcomatosis of the central nervous system have been very young, and 
that two-thirds of the cases have occurred in childhood. In Case I. 
the age was twenty-one years. 

Schlesinger, in his excellent monograph on spinal tumors, divides 
primary sarcoma of the nervous system into : 1. Solitary sarcoma. 

2. Multiple sarcomatosis. 

Tumors of the first group may occur : 1. In the substance of the 
spinal cord. 2. Primarily in the meninges or nerve roots and (a) 
remain limited to these parts, or (&) invade the spinal cord. 

Multiple sarcomatosis may occur as : (a) Disease of the nervous sub- 
stance and meninges, (d) Multiple sarcomatosis of the membranes 
, without sarcoma of the cord or brain, when it is (1) in the form of 
multiple small tumors, or (2) as diffuse sarcomatous infiltration of the 
membranes. 


> Loo. cit. 


= IjOC. cit. 
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Schlesinger succeeded in finding in the literature (1898) 18 cases of 
primary sarcomatosis of the central nervous system with implication of 
the cord or its membranes, and to these he adds 2, making 20 cases in 
all. In 14 of these cases implication of the brain and cord, or of their 
membranes, .occurred. In 9 of these 14 cases cerebellar tumor was 
found, and in 3 the medulla oblongata was affected. It appears, 
therefore, that when the brain or its membranes are implicated in sar- 
comatosis, usually the structures of the posterior cranial fosste are 
affected, and that in about two-thirds of the cases a tumor of the cere- 
bellum is found. The diffuse infiltration of the spinal membranes 
seems to be more extensive in the lower portion of the vertebral canal. 

In a case of Bruns and in one of the Vienna Pathological Institute 
the sarcomatous process extended entirely across the cord. In other 
cases of sarcomatosis of the nervous system an isolated tumor has been 
found within the cord, separated by coi'd tissue from the sarcoma cells 
•of the pia. 

Disease of the walls of the.bloodvessels, according to Schlesinger, has 
been observed in only a few cases of siircomatosis. The vessels were 
normal in both Case I. and Case II. 

Since the publication of Schlesinger’s monograph a few more cases 
of sarcomatosis of the central nervous system have been reported. 

The occurrence of a cerebellar tumor in so many of these cases is 
remarkable, and recently Henneberg and Koch^ have mentioned that 
th^i angle made by the pons and the lobe of the cerebellum on either 
side is a common seat for tumors of the posterior fossaj. The symp- 
toms seem to indicate that these tumors arise most frequently in the 
acusticus, but it is possible that the acusticus is the cranial nerve first 
compressed. These authors point out that the tumor is more fre- 
quently on the left side, in the proportion of 3 to 2. It was on the left 
side in both Case I. and Case II. They say that often neurofibromata 
cause no disturbance of function in the affected nerves ; so that this 
absence of symptoms is as true of fibromata as of sarcomata. 

One of the most recent papers on the so-called tumors of the acoustic 
nerve is by Fritz Hartmann.^ He calls the location in which they 
commonly occur the recessus acusticocerebel laris, and he, as others 
have done, emphasizes that these tumors are loosely attached to the 
brain, and that their attachment may be easily ruptured. The tumors 
are usually in organic relation with the acusticus, more rarely with the 
facialis, and in some cases the acusticus entirely disappeai-s within the 
tumor ; consequently, deafness of central origin is one of the earliest 
symptoms, as it was in my Case II. 

On account of the frequency of tumors in the cerebello-pontile angle, 

I Arcliiv f. Psychiatrie, vol. xxxvi., No. 1, p. 251. 

- Zeitschrilt f. Heilkunde (interne Medicin), 1902, yol. sxiii. p. 391. 
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such as occurred in Case II., the important paper relative to operation 
on the posterior cranial fossa recently published by P. Krause may be 
referred to here. 

He has shown by a successfully operated case that it is possible to 
divide the acusticus intraeranially for the relief of severe tinnitus 
aurium. He entered the skull through the posterior fossa and dimded 
the acusticus. The tinnitus was lessened, but the patient died from 
pneumonia five days after the operation. 

In another case Krause* exposed at different operations both cere- 
bellar hemispheres, and although a cerebellar tumor was not found, 
but internal hydrocephalus was, the condition of the patient was 
improved, and death did not occur until three years after the operation. 
The ease showed that a cerebellar hemisphere might be incised to a 
depth of 2 or 3 cm. (I to inches) without causing serious symptoms, 

Krause has also exposed both cerebellar hemispheres by one fiap. 
The patient died six days after the operation, and was found to have- 
internal hydrocephalus and deformity of the base of the skull. 
Although such an opening permitted a view of a large part of the 
cerebellum, it does not follow necessarily that it would have made 
possible the removal of a tumor situated in the cerebello-pontile angle 
without causing the death of the patient, A tumor so situated in a 
case of M. Allen Starr was removed, but the patient died a few days 
after the operation. 

The primary sarcoma within the substance of the spinal cord in Case 
III. is a very uncommon form of tumor. It is primary, at least so far 
as the central nervous system is concerned, 

Schlesinger says that primary sarcoma of the cord without implica- 
tion of the meninges, especially exclusive of the gliosarcoma and the 
myxogliosarcoma, is of very rare occurreace. He has been able to 
find only 13 cases. The tumor is usually sharply defined from the ' 
surrounding cord tissue, and sometimes encapsulated, which he thinks 
is important surgically, and yet I do not believe that an encapsulated 
tumor of the spinal cord can be removed with much benefit to the 
patient. In 8 cases the primary sarcoma was in the cervical region, 
in 1 in the midthoracic region, in 1 in the lower thoracic region, in 1 
it extended throughout the entire thoracic and lumbar regions, in 1 it 
was in the lumbar region, and in 2 it extended throughout the length 
of the spinal cord. In 2 of the 13 cases cavities in the cord were 
found. In my case the sarcoma was in the thoracic region. 

I Beitrage zur Win. Chlrurgie, vol. 33:xvli,, No. 3, p. 728. 

Ix)c. eit. 



HEMMETER; NEOPLASMS OP DIGESTIVE ORGANS. 33 


HISTOLOGICAL CHAEACTER AND DIAGNOSIS OF MALIGNANT 
NEOPLASMS OF THE DIGESTIVE ORGANS 
AND PERITONEUM. 

By John C. Hemmeter, Ph.D., M.D., 

PROFESSOR IN THE MEDICAL DEPARTMENT, UNIVERSITY OF MARYLAND, AND DIRECTOR 
OF THE CLINICAL LABORATORY. 

The progressive enlargement, not restricted by any obstacle, and the 
destructive or corroding advancement of malignant growths have given 
rise to the impression that cancer cells possess peculiarities of growth 
not found in other neoplasms. It has been suggested by Hansemann 
and others that the cells, through the proliferation of which malignant 
tumors arise, had undergone a change in their biological character. 
Many efforts have been made to obtain a clear conception of this 
change of quality, but they have not been successful. Hansemann 
speaks of an antecedent change in the biological character of the cells, 
which is claimed to be necessary for pathogenesis of malignant 
neoplasms, but he does not define this change. In other words, an 
unknown, indistinct hypothetic factor is introduced, with the hope of 
clearing ujj our understanding of the origin of malignant neoplasms. 
It is evident that nothing is gained by attributing the pathogenesis 
of such growths to a change in the cells when this change itself remains 
incomprehensible and undefined. Ribbert' believes that the physio- 
logical processes of growth are sufficient to serve as guiding lines in 
the development of neoplasms. Hansemann has attempted to make the 
stronger ability to grow comprehensible by assuming that the cells lose 
their characteristic peculiarities, a loss of their cellular individuality, 
whereby they are assumed to revert to a less differentiated stage, 
approaching again a condition more like the cells of the ovum. This 
reversion or change of cells he calls “ anaplasia” — (to build backward) 
undifferentiation. Hansemann based his conception upon deviations of 
tumor cells from the character of the normal cells from which they 
originated. Frequently the neoplastic cells show a simpler mor- 
phological quality and structure, which he interprets as a lesser 
degree of differentiation. For example, pavement epithelium loses its 
tendency to become hard or horny-like epidermis, and in cancers may 
represent morphologically indifferent cell forms. But this simplifica- 
tion of the structure of tumor cells is frequently not found in cancers. 
For example, the pavement epithelium of the epidermic cancer may 
show extensive cornification in the lymph glands and secondary metas- 
tases, and is indistinguishable from the epithelium of the primary seat 


1 Pathol., s. 6, 10. 
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of origia. The cylindrical cell carcinoma may form mucus in the 
secondary nodules. The osteosarcoma produces calcified bone sub- 
stance in the metastases found in internal organs. 

The anaplasia of Hansemann becomes less and less evident the nearer 
the neoplasm is traced to its beginning stages, that is, in those stages 
where it would count most as an etiological factor it is less evi- 
dent. In order to be considered a cause it should precede the de- 
velopment of a neoplasm, not follow it. Ribbert considers the ana- 
plastic changes as secondary, as a reversion. Hansemann holds that 
new cells, peculiar to themselves, arise by this process. This is denied 
by Ribbert, who interprets it as a reversion to a previous stage in 
development. 

Hansemann* first used the word “ anaplasia ” in 1890, the prefix 
being ava (from ava, backward, and irUcaeiv, to build, building, “zuriick,” 
“ backward”). He understands by it a condition in which the cells 
have lost, in part, their specificity, have become entdifferenzirt,” 
so that they have acquired the property of independent existence, 
have lost what he calls “altruismus.” He conceives that this 
anaplasia is brought about by abnormal, especially unsymmetrical, 
mitoses, and that some of the idioplasm^ is thereby lost, while idio- 
plasm which had previously been in the background now comes to 
the front. 

Hansemann does not consider the anaplasia in itself sufficient to pro- 
duce malignant neoplasms, but emphasizes that a special factor, agent, 
or irritant is necessary in addition to cause the anaplastic cell to prolif- 
erate into a tumor. This agent has been supplied in the argument of 
those who hold the view of the parasitic origin of cancer. The efforts to 
demonstrate characteristic bacteria as causes have been in vain. The 
protozoa have been blamed as the cause of cancer, but most careful 
researches of many competent observer have resulted in the consensus 
of opinion that the curious enclosures thought to be protozoa are 
degeneration products of cells and nuclei enclosed by leucocytes and 
lymphocytes. 

It is a characteristic of malignant tumors that cells of other types 
than the original ai’e never involved in the growth a pavement 
epithelial cancer never involves cylindrical epithelia. This necessi- 


' Virchow's Arohiv, Bd. cxix. p. 321. 

" Mioplam. In biology a term introduced by Nageli for a special hereditary reproductive 
substance not contained in the body of the cell, but in the chromosomes of the nucleus con- 
trolling and determining the actual characters of the particular cell, and also those of all ot 
its descendants. Each idioplasm is composed of several or many ids, which are capable of 
growth and multiplication by division ; although much smaller in bulk than the rest of the 
Uving substance of the cell or body (Irophoplasm), idioplasm is the active element in the 
process of formation, and determines the detailed construction of the trophoplasm, which is 
the passive element. — Gotdd's Dictionary of Medicine. 
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tates the assumption, if we adhere to the bacterial hypothesis, that 
every kind of malignant tumor must have a particular species of para- 
site as its cause. Our understanding of the pathogenesis of tumors is 
made difficult by trying to apply the bacterial theory in its explana- 
tion. 

A schema which should indicate that a neoplasm which corresponds 
•to a certain type is benign and another that looks different is malig- 
nant is a conception that becomes impossible with closer and careful 
study of their growths. We should never approach a tumor with 
the question, “Is it a carcinoma or a sarcoma?” But the diagnosis 
should be developed like that of the disease in the living subject. First, 
we must consider the anatomical properties ; second, the topographical ; 
third, the distribution of the various tissue types in the tumor, and, 
fourth, the properties and peculiarities of the cells. Then, if at all, the 
diagnosis follows naturally of itself. 

If the question is to make a diagnosis from a fragment of an organ 
separated from the body, we must first ask ourselves the question, “ Is 
this a real tumor or is it an inflammatory proliferation, a simple hyper- 
plasia, or infective tumor?” Theoretically it would seem easy to 
distinguish the inflammatory tumor from neoplasms, and yet there 
are cases where considerable difficulties arise, and, indeed, a confusion 
may occur in two ways : first, when a real neoplasm is taken for an 
inflammatory proliferation ; second, when the latter has the appear- 
ance of a genuine neoplasm. The first danger is most easily avoided 
by very careful and thorough observation. It often happens that the 
stroma of the tumors is developed so greatly or infiltrated with small 
cells to such a degree that the real parenchymatous islands are only 
discovered after a protracted search. This is on record as having 
occurred with the scirrhi, which for a long time were classed with the 
fibromas or inflammatory thickenings. 

Hansemann gives an interesting description of sections made from 
excisions of the vaginal portion of the uterus. The preparations gave 
a strong impression of a granular proliferation strongly infiltrated 
with cells. Hewly formed vessels were everywhere present, which 
were filled with leucocytes, and the whole picture was flooded with 
leucocytes to such an extent that at first nothing was seen but these. 
It was only after a more thorough examination that he found 
groups of cells rich in protoplasm' which were in several places arranged 
like epithelia, and were very different from the swollen endothelia. 
Without doubt it was a cancer. 

The cancerous portions are also easily overlooked in old indurated 
ulcers, and a long series of preparations must first be made before 
we can arrive at a certain diagnosis. It happens much more easily 
that inflammatory neoplasms are considered malignant tumors. 



36. HEMMETEK: NEOPLASMS OF DIGESTIVE ORGANS. 

Both epithelia as well as connective tissue substances may form 
sucb great proliferations by means of inflammatory changes, which 
may show such a cellular composition that considerable practice 
and experience are necessary not to confound these with cancer and 
sarcoma. 

In January, 1900, I came into possession of a specimen of intestinal 
tissue from a case of intussusception. At the tip of the invaginated 
part there was a circular swelling almost as thick as a finger, which 
might have been mistaken for a malignant tumor, and consequently as 
the cause of the invagination. The microscopic examination showed 
this not to be the fact. The thickening consisted of plentiful connec- 
tive tissue with elastic fibres and fatty tissue. It was manifestly a case 
in which the intestinal wall and the serosa were thickened by inflam- 
mation. 

Extreme difficulties arise when the endothelia have led to especial 
proliferation. It very often occurs in simple inflammation in various 
portions of the body that these cells increase to such a degree that the 
microscopic image shows a distinctly alveolar construction. This is 
found especially often in the pleura if a thick callosity is formed. 
But I have observed this alveolar structure in a benign neoplasm 
of the Ueoccecal valve, and in one of the ileum. Whether at this 
place the mass of the cells take their origin from the epithelia of 
the pleura or intestine, or from the lymph-endothelia, has been the 
subject of much discussion. This point Hansemann does not con- 
sider as jmt decided. They have, however, often been considered 
tumors. 

In this connection two interesting cases are described by Hansemann. 
In both cases trauma had preceded. In one case the cheek had re- 
ceived a blow from a beam, in the other a rusty nail had penetrated 
the hand and remained there for some time. In the course of the suc- 
ceeding weeks a small tumor developed in each case, and these tumors 
were very similar. They consisted of large spindle cells and round 
cells, rich in protoplasm, with tender intermediate substance, scanty 
stroma, and very abundant pigment. In the tumor of the cheek the 
pigment lay everywhere between the cells, and, therefore, arose from 
the bleeding caused by the blow. In the other case, however, the 
cells had taken up the pigment, and thus a complete similarity with a 
melanosarcoma arose. However, the pigment had one property which 
is not observed in melanosarcoma, it had a strong iron reaction, and, 
therefore, it was reasonable to assume that the pigment arose from the 
rust of the naU, and had been taken up by the cells. The simple 
extirpation of both tumors caused a permanent cure. 

Proliferations of the connective tissue may not only have the appear- 
ance of real tumors, but inflammation may accompany the pro- 



hemmeter: neoplasms op digestive organs. 37 

liferation of the epithelia. Friedliinder has devoted a noteworthy 
treatise to these, and characterizes this growth of the epithelia as an 
atypical proliferation. They are found extremely frequently in the 
various chronic inflammatory processes of the epidermis, which also 
accompany proliferations of the connective tissue and the formation of 
granular tissues. The border of the epithelium grows deep down into 
the granular tissue on the edges of chronic cellulites of old ulcers, in 
lupus, etc., branches off in different ways, and finally forms lumps and 
nests of epithelial cells. They contain many mitoses and also often 
pathological and atypical forms. In many cases the similarity to 
cancers may thus become so great that a mistake ma}’' very easily be 
made. Hansemann^ has seen cases in which a differentiation from 
real cancroids was no longer possible in the coarse structure of the pro- 
liferations and in which the clinical development demonstrated its nature. 
In other cases the diagnosis was made possible at once by the knowledge 
of the condition which this investigator designates as “anaplasia.” 
Hansemann takes this opportunity to point out especially the similar 
state of affairs in the larynx and at the vaginal portion of the uterus. 
Proliferations of the epidermis are often found so extended in the 
larynx, especially in tuberculosis, more rarely in syphilis, that the 
perfect structure of cancroids is formed. If, in such cases, the entire 
larynx can be sectioned, tubercles will always be found somewhere, 
which will render the diagnosis possible. If, however, only an excised 
specimen is at hand during the examination, the diagnosis becomes 
extremely difficult, or even impossible. (At the vaginal portion of the 
uterus the so-called erosions may cause a similar confusion. These 
do not consist of wound surfaces, as has been heretofore assumed, but 
of islands of cylindrical epithelium which has forced itself from the 
neck of the uterus between the normal pavement epithelium of the 
vagina. Such conditions are found in small children, and are probably 
inherited.) Later on, if inflammation arises here, or if the vaginal 
portion of the uterus is injured during birth, the cylindrical epithelia 
sometimes grow downward like a hose and assume a striking simi- 
larity to destructive adenomas, into which they may really develop. 
On this account it is the more important to know that certain histo- 
logical proliferations exist which bear the greatest similarity to can- 
cers, and yet are not cancers. It is very probable that all these cases 
of cancroids said to have been cured by internal remedies are such 
atypical proliferations of the epithelia. 

Tubercular Tumors. Infectious tumors of the stomach and intes- 
tines are occasionally confounded with sarcomas. As a rule, it is not 
difficult to differentiate an intestinal retroperitoneal or omental tuber- 
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cular tumor from a sarcoma. Yet I have seen cases where such tuber- 
culous masses acquired such an extent and showed such a structure that 
thej are not unlike sarcomas. Virchow himself at one time classed 
tuberculous tumors of cattle (perlsucht) among the sarcomas, on account 
of their fibrous structure, their cellular development, and their fre- 
quently scanty caseation, teimilar perlsucht-like knots, resembling 
bovine tuberculosis, sometimes occur in man in the peritoneum and the 
pleura. 

Hansemann^ described two pulpy retroperitoneal glands, as large as 
the fist, without tubercles, with a minimal caseation and few tubercle 
bacilli. The characteristic giant cells are probably seldom found 
wanting in these affections. Tubercle bacilli are also present, but often 
in such small numbers that they are not discovered under the micro- 
scope, The transmission, however, usually succeeds on guinea-pigs, 
which in such cases always succumb under the form of tuberculosis 
peculiar to them. 

Actinomycosis of the stomach and intestines may present tumors 
at the operation or at autopsy which outwardly may simulate malig- 
nant neoplasms, but microscopic examination, as a rule, shows the 
characteristic structure (globules) of the fungus actinomyces.' 

Tvphoid PBOLiFEBATroNS. If the neoplastic indurations of enteric 
fever (abdominal typhoid) should be encountered at operation or 
necropsy, they can be recognized without difficulty when fragments 
thereof are examined under the microscope. Only in cases of lymphoma 
of the liver might a possible confusion with malignant tumors arise. 

The purely lymphatic character of the same characterize them 
well enough to distinguish them from sarcomas ; they might possibly 
be confused with leuksemic or syphilitic proliferations. Sometimes 
melauosarcoma in the intestines forms similar ulcers of a strongly 
gummatous appeai’ance, like typhoid in its early stages. If the 
amount of pigment contained in them is considerable, this alone suffices 
for a macroscopic differentiation. These melanotic proliferations 
also are not confined to the Peyer’s patches and the follicles. Other- 
wise, however, the histological appearance of these sarcomas is so char- 
acteristic that they cannot easily be confused with the lymphatic pro- 
liferations of typhoid fever. 

The gland tumors of the plague have recently been thoroughly in- 
vestigated by Aoyama, and his investigations have been confirmed by 
Hansemann. The clinical progress of this disease probably rarely 
necessitates a differential diagnosis between these tumors and sarcomas. 
It is well known, however, that in all epidemic diseases, and especially 
at the close of an epidemic, rudimentary cases of plague occur which 


‘ i.oc. eit. 


2 Hemmeter. Diseases of the Intestines, roh ii. p, lOS. 



hemmetee: neoplasms of digestive okgans. 39 


may then lead to difficulties in the diagnosis. According to Aoyama 
and Hansemann, the buboes of the plague sho^Y a proliferation of all 
three component parts of the lymphatic glands— of the lymphocytes, 
of the endothelial and of the connective tissue lattice-shaped cells. 
At the same time great hypersemia, accompanied with hemorrhages, 
exists at first. Later on necrosis occurs in the tissue, and also sup- 
purative softening. Finally the glands may become fibrous, hard- 
ened knots. The bacteria are present in great numbers in the glands, 
and may easily be detected by means of aniline colors, but not by 
Gram’s method. Generally we are confronted with tumors which are 
not unlike typhoid lymph glands, only of an excessive size, and which 
can easily be distinguished from malignant tumors by their histological 
structure. 

In a report from the United States Treasury Department, entitled 
“Bubonic Plague,” by Walter Wyman, Surgeon- General Marine 
Hospital Service, it is stated (page 36) that intestinal plague is very 
rare, and Dr. H. F. Muller, in his valuable monograph “ Die Pest,” ‘ 
states that the anatomical changes in the digestive tract are not impor- 
tant in this disease. The mesenteric and solitary glands may be swollen, 
but they never acquire the size of deserving the name of tumors. In 
the stomach there are superficial hemorrhages. Wilm^ describes the 
solitary’ follicles as swollen and reaching the size of a bean. The 
Peyer’s patches were hyperplastic but not ulcerated. It is evident 
from these quotations that even in countries in which the plague occurs 
epidemically it rarely effects striking changes in the digestive tract, and 
should they occur they are not likely to be confused with malignant 
neoplasms. 

LEUKiEMiA, PsEUDOLEUKiBMiA, SvPHiLis. These diseases may 
present difficulties for the differential diagnosis from malignant neo- 
plasms. They may all give rise to the formation of large tumors. 
Leuktemia and pseudoleukfemia do not differ from each other in the 
microscopic pictures of their tumors. In both the tumors of the 
lymphatic glands are composed of typical lymphatic cells. However, 
the follicles, the proliferating centres of the lymphatic glands, have 
disappeared. The cells are slightly larger than the normal lympho- 
cytes and show numerous mitose.s of the typical form of the lympho- 
cytes. Also in the infiltrations of the tissues of the kidneys, spleen, 
liver, and testicles the typical lymphocytes are everywhere found. 
Growing over into neighboring tissues and spreading out beyond an organ 
by means of propagation, they are never observed, and the constituent 
parts of the infiltrated organs are not destroyed, but only pressed 
asunder mechanically. It is for this reason that a liver or a kidney 
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that has been completely infiltrated by syphilitic neoplasms, for instance, 
may yet function completely, and that neither urrnmia nor jaundice 
usually appears as a result of the leukEemic proliferations pure and 
simple. 

The ordinary syphilitic gumma of the gastro-intestinal canal (Fig. 1) 
can usually be distinguished without any difficulty from sarcomas, even 
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if they have assumed considerable proportions in the liver, lymphatic 
glands, or at other places. 

Difficulties may arise for the macroscopic, but not for the micro- 
scopic, examination, which reveals either tbe typical granulation 
tissue, if it is in a fresh condition, or if retrogression has set in it shows 
a caseous and fatty detritus surrounded by strongly marked cicatrices. 
A number of German pathologists have described a syphilitic sarcoma 
(sarcoma syphiliticum, see Hansemann, loc. cit., s. 194), the diagnosis 
of, which is more difficult, since the clinical development is very similar 
to that of a malignant tumor. Beginning at one place and afterward 
appearing at others, recurring after extirpation, its frequently great 
resistance to syphilitic remedies — ’all these puzzling factors should cause 
the histologist to approach these tumors with a critical conservatism. 
Macroscopically the extensive fat metamorphosis and the caseation are 
very noticeable. And even if all the tumors are not in this state of 
regressive metamorphosis, there are nevertheless some which are thus 
constituted, and which finally break up entirely into a fatty pulp. 
Those places which still remain usually show the perfect structures of 
a soft large-cell sarcoma, in which the very abundant, finely retic- 
ular tissue strikes the eye, and in which the larger cells are embedded 
somewhat loosely, so that they can be brushed out to a certain extent. 
At the same time single tumors can usually be found which do not 
possess this great cellular development, and which appear as typical 
gummas. From this it follows that, after some practice, the case as a 
whole will be recognized as syphilitic, but that single extirpated tumors 
often do not permit a diagnosis which consequently reaches only a 
certain degree of probability. Naturally only the large round-cell 
sarcomas can give rise to error, not the spindle-cell sarcomas, the 
melanosarcomas, and the sarcomas with a specific parenchyma, as the 
osteosarcomas, chondrosarcomas, gliosarcomas, and those with giant 
cells. It is stated by some authors* that cancer-like formations may 
also arise from syphilis, or that there are actual syphilitic cancers. 
Hansemann denies this altogether, and asserts that these carcinoma- 
like developments could only be cases of atypical proliferations of the 
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Fig. 1.— Syphilitic neoplasm of the stomach (from Hemmeter’s Diseases of the Stomach, Sd 
edition). The superficial columnar epithelium and that of the vestibules and upper gland 
ducts is entirely lost. Enormous small round-cell infiltration has forced asunder the fibres of 
the muscularis mucosjB at A, A. At N and D the round cells have accumulated in large nodes 
extending from the muscularis mucosae through the remnants of the glands. The gummatous 
nodule to the lea of the illustration has broken down into a pale homogeneous non-staining 
granular debris. At B large bundles of muscle fibres are forced up into the glandular layer 
by distorting infiltration and proliferation. Within these bundles are contained numerous 
small arterioles at C. A few remnants of the gland ducts in a state of necrobiosis are visible 
at o, <?. M, Muscularis mucoste. 
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epithelia in syphilitic ulcers or tumors. The relatively frequent occur- 
rence of real cancers in individuals who are or were syphilitic, he 
assumes to be only a chance coincidence. 

It is evident from the above (Fig, 2) that the exclusion of infectious 
tumors is not always an easy matter, but let us assume that these have 
been excluded, and we find that we are dealing with a real tumor, 
the most important question arises for the examiner, “Is the tumor 
malignant or not?” 

The most reliable criterion of malignancy is the metastases. We 
must, above all, hold to that idea of malignancy which is given by the 
occurrence of metastases, and bear in mind that the metastases 
may commence before separate knots have been formed, distinct from 
the primary tumor, but according to Hansemann, we may speak of 
metastases even when single, viable cell groups have separated from 
the primary proliferation and lie embedded in the deeper tissue, that 
is, when the tumor has become heteroplastic, in the sense of Virchow. 
(Heteroplasia, from srepog, other, and Trlaaii, shaping, meaning the pres- 
ence of tissue or cells that may or may not be normal in a part where 
they do not normally belong.) But even this is not necessary for the 
diagnosis of gastric malignant neoplasms. On the contrary, it is suf- 
ficient if it is proved that the proliferation has broken beyond the boun- 
daries of the starting tissue (gland cells in adenocarcinoma) down- 
ward. To be sure, it is hard to determine in many cases where the 
boundaries of many organs are to be looked for, since these boundaries 
may be displaced with the increase of the proliferation. A sarcoma 
of the tonsils and of the lymphatic glands has gone beyond the boun- 
daries of the organ when it grows into the muscular tissue ; a sarcoma of 
the bone-marrow has done the same when it has pierced through the 
bone. But a wart on the skin grows not only upward and outward, 
but also downward ; it displaces the lower boundaries of the epidermis, 
and yet it is not a cancer. We should rather keeji here to the criterion 
of the disintegration of the neighboring parts. If the epithelia possess 
a membrana propria, this disappear. The lymph spaces approach 
the tumor cells in an entirely open manner, and it can be seen that 
these heteroplastic cells are pressed into the lymph spaces. This 
crowding of heteroplastic cells into the lymph spaces and the ensuing 
new formation of connective tissue and vessels give rise to the alveolar 
structure— beneath the original surface. This heterotopia has already 
been emphasized by Virchow,' and is considered the most deciding 

1 Virchow's Archiv, Bd. iii. 


Fig. 2.— Hypertrophic stenosis of the pylorus from chronic syphilitic gastritis. Section 
through hyperplastic pylorus and comparatively normal duodenum. 
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factor iu the diagnosis. While I agree with Kibbert and Hansemann 
in assigning considerable importance to metastasis as a criterion of 
malignancy, I do not wish to uphold this phenomenon as an invariable 
test, for even benign tumors, myomas, and chondromas have been 
known to form metastases.^ 

The most experienced teachers of pathological histology advise ex- 
amination of the tissue first with low powers of the microscope. In 
examining sections of neoplasms of the gastro-intestinal tract, the 
miisGularis mucosm is, as a rule, my landmark. Any proliferation of 
epithelial cells around a gastric ulcer, for instance, which has extended 
downward along the peptic ducts and broken through the “ muscularis 
mucosre ” I am iu the habit of considering malignant. At the same 
time I admit that gastric adenocarcinoma may develop from cells nor- 
mally located, and that dislodgement of cells from their normal site, is 
not necessary for the origination of such a cancer, though it may be 
the rule. 

Hansemann asserts that by a study of the pathological reversion in 
neoplastic cells, which he has termed “anaplasia,” it is possible to 
recognize malignancy in the absence of heterotopia. In the following 
I shall try to represent the characteristics which he conceives are essen- 
tial to make up anaplastic cells. He has undoubtedly merited the 
gratitude of pathological histologists for having first called attention 
to the “undifferentiation,” though it is occasionally not observable in 
the original or mother tumor, and in my experience, as a rule, becomes 
evident, if at all, in the metastases. It is well to bear in mind that 
during anaplasia no new kind of cells are developed which might be 
considered peculiar to themselves, but that it is essentially a return or 
reversion to a stage of earlier development, from which Eibbert be- 
lieves^ that they develop still further in the direction of embryological 
growth. Pathological-reversion to an embryological state and anaplasia 
have the same significance for proliferation of tumor cells. Concern- 
ing Hansemann’s statement that malignant tumors of the stomach 
have occurred which caused death and no heterotopia was recognizable 
microscopically, I must say that in a very large experience with gastric 
malignant neoplasms no such case has come to my observation. All 
gastric malignant tumors examined at operation or autopsy by myself 
showed heterotopia. 

The most difficult histological diagnosis of stomach tumors has, in 
my experience, been encountered in deciding between chronic hyper- 
plastic gastritis and scirrhus. On two occasions I was unable to make 
this differentiation from pieces excised from gastric neoplasms during 
operation. In one case operated by Dr. L. McLane Tiffany the gastric 
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neoplasm was not larger than the size of a half-dollar, had thickened 
the entire pyloric ring, and no metastases were visible as far as the 
abdominal incision permitted- me to see. I favored the view that it 
was a hyperplastic gastritis. Yet at the autopsy it proved to he a 
scirrhus, for the fibrous, dense stroma contained a few narrow rows 
of cancer cells (cancer bodies) running parallel with the dense connec- 
tive tissue. There was also a metastasis in the liver, larger and softer 
than the original tumor, and five small nodules in the omentum. 

The proliferation of the great majority of cancers in the digestive 
tract starts from the surface, cylindrical, or columnar epithelium, or 
from the gland cells. Hansemann asserts that carcinomata of the 
stomach occur, which cause death without having ever penetrated 
downward. This author also refers to the extensive carcinomatous 
destruction at the vaginal portion of the cervix, in which all 
the cancer cones are still connected with one another, and with the 
lower surface.^ Twice I observed the same condition in the intestines, 
others report this state in the peptic ulcers and in cancroids of the 
oesophagus. It represents a growing down into the deeper layers 
while maintaining a real continuity with the surface, not only a micro- 
scopic continuity. These are real cancers without heterotopia of the 
cellS) If a diagnosis is to be made in such a case we cannot start 
from the coarse, structural image, but we must view the morphological 
change in the cells themselves, if such change is at all discoverable. 
At this stage of affairs Hansemann insists that we must investigate the 
anaplastic changes in cells if we want to attain a diagnosis at all in 
such cases. 

To recognize the condition of anaplasia in tumor cells is not as 
easy a matter as Hansemann would persuade us to believe. It was 
emphasized before, in this connection, that only the positive result 
is of any importance for the diagnosis, that the absence of certain 
characteristic appearances does not necessarily exclude cancer. To 
recognize anaplasia of cells we must bring in array all possible factors 
which may influence the process. It is especially necessary for this 
that the histogenesis of the tumor be determined or that this be 
reasoned out from its form and location. It is also necessary to know 
accurately from experience all the morphological, physiological, and 
especially the formative properties of the parent cells. Then the form 
of the tumor cells should be especially compared with those of the 
parent cells. Then we should try to form a conception of the life- 
history of the tumor cells, how they apjpear in their youthful condition, 
how they develop, if and how they finally die. This should also aU 
be compared with the fate of the parent cell. Then we should try to 
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find out as much as possible about the functions of the cells, from the 
histological picture— whether the secretion is a normal one, an in- 
creased, weakened, or changed one. Furthermore, if they form an 
intercellular substance, and if this corresponds to the normal one of 
the parent tissue, that is, fibrous, osseous, or cartilaginous, lumpy or 
otherwise. 

Finally, we come to the nucleus — segmentation figures — the karyo- 
kinesis or mitosis. As to the pathological forms more directly, I may 
repeat that the simple occurrence of hyperchromatic, abortive, or other 
pathological mitoses is of no importance at all for the diagnosis. If, 
however, such pathological mitoses are abundant and considerably 
heaped together, we can assume with tolerable certainty that a malig- 
nant tumor exists. Tliis is not a physiological necessity, but a matter 
of experience, that a larger collection of pathological mitoses (nucleus- 
segmentation figures) occurs only with malignant tumors. It would, 
therefore, be theoretically possible that this should occur also in cases 
of benign tumors, but Hansemann claims to have never observed it. 
The presence of atypic mitoses in benign tumors is reported by Lubarsch 
(loe. cit.), and undeniably does occur, but it is the exception, not the 
rule. In all benign tumors, however, the pathological mitoses are few 
and isolated. Of course, there are malignant tumors in which very few 
pathological mitoses are found. The number of the mitoses is of no 
importance whatsoever for the kind of the tumor, and it would be 
entirely erroneous to desire to conclude from a collection of mitoses at 
all that the proliferation is malignant. In reality it denotes a rapid 
increase in the cells, and is eveiywhere found where tissue grows rapidly 
or is rapidly degenerated. A small number of mitoses are also sometimes 
seen in malignant tumors if a momentary stoppage of the growth has 
taken place. 

The most important diagnostic factor of the mitoses has always been 
the variation from the normal forms of the mother-tissue. If such 
differences are found, it is a sure sign of anaplasia. To avoid every 
misunderstanding, however, Hansemann repeats that it is not the 
question of one figure or of another, but that a change must have taken 
place in the physiological mitoses throughout if one wants to decide 
upon an anaplasia. Only the positive result is of value, the negative 
has no value whatsoever. 

All observations of mitoses have reliable value only when made on 
faultless material. In specimens obtained by washing the stomach, 
post-mortem changes frequently make this part of the examination 
impossible, since the nuclear forms change very easily, and also because 
their number decreases. But by my method of gastric curettage with a 
stomach-tube (see Hemmeter, Disease of the Stomach, third edition) 
specimens may be obtained in a fresh condition, showing in some cases 
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of gastric carcinoma an abundance of abnormal mitoses. At times, 
however, and more frequently than generally supposed, pieces showing 
the actual structure of carcinoma are thus gained. 

In many cases the determination of the regressive metamorphoses in 
the parenchyma may be of importance. All malignant tumors show 
an especial tendency toward disintegration, and especially cancers, 
which are situated on the surface, almost always form ulcers. But it 
must be remembered that such a metamorphosis also occurs in benign 
tumors, for instance, in myomas, and that the syphilitic tumors undergo 
an excessive fat metamorphosis accompanied by caseation. This 
property of malignant tumors is only to be utilized for the diagnosis in 
connection with the entire structure, and in itself is not conclusive. 
Only in those cases in which it presents a form which is not peculiar 
to the parent cells under other conditions does it point to the anaplastic 
changes of the cells. 

Accordingly, Hansemann emphasizes that it is possible to diagnose 
malignancy from the parenchyma of tumors alone. This is not true 
for all cases, but for many. Practically there is little opportunity or 
necessity to make use of studies of anaplasia for the diagnosis of neo- 
plasms of the digestive tract. Moreover, the importance of these changes 
as diagnostic and pathogenetic factors has been lessened by the critical 
logic of Lubarsch (loc. cit.), Bibbert (loc. cit.), and others. Specimens 
gained at operation or autopsy, as a rule, permit of a diagnosis, from the 
presence of heterotopia and metastases, in my experience. The stroma 
in itself, however, furnishes no argument for the diagnosis of malig- 
nancy, and only when it accompanies the parenchyma does it complete 
the histological picture from which was derived the definition of cancers 
and sarcomas. It must be repeated here again specially that the infil- 
tration of the stroma does not form a basis for the diagnosis, since there 
are both cancers and benign neoplasms without such infiltration, and 
benign inflammatory proliferation with it. A number of times I have 
observed that in portions of adenocarcinoma of the stomach that were 
derived from the glandular layer the stroma was made up of connective 
tissue, but in pieces from the muscularis the stroma was composed 
entirely of muscle fibres. This shows that the stroma may A’^ary, accord- 
ing to the heterotopia. 

Cancers of the mouth, oesophagus, stomach, intestines, and rectum, 
therefore, are diagnosed : 1. According to their structure. 2. Their 

topographical conduct toward neighboring tissues. 3. According to 
the properties of the parenchyma in comparison with the parent tissue. 

On the other hand, the concept of sarcoma is somewhat more arbitrary. 
There are some, to be sure, which we recognize in the same way as 
cancers are recognized. These are the neoplasms presenting a spe- 
cificity in the structure of their parenchyma — the chondrosarcomas, 
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osteosarcomas, myogliosarcomas, and Jymplisarcomas. The others, 
however, are characterized by their structure alone, by the develop- 
ment of their cells and the formation of an intercellular substance. 
In four cases I Encountered sarcomata of the intestines with indifferent 
spindle or round cells, the comparison of which with the parent cells was 
impossible ; malignancy had to be determined by the topography of the 
same, that is, from the heterotopic development of the tumor. The 
advance of the tumor into neighboring tissues is what gives the decision 
alone, for the diagnosis of malignancy. The more the tumor is devel- 
oped, the easier the diagnosis. But just at the first stages, when a 
decision would be most valuable, the characteristic criteria very often 
are lacking, and we must content ourselves with a probable diagnosis. 
M. Borst suggests that it will always be better in such cases to make 
the pi-ognosis worse rather than better. This statement cannot well 
be harmonized with that of Virchow, that there are neoplasms of such 
perplexing structures that they may be designated as sarcomas or 
something else, just as the observer pleases. 

While we can yet form diagnoses, with tolerable certainty, of the 
two forms of tumors, cancers, and sarcomas, the malignancy of complex 
tumors is exceedingly uncertain, and only to be diagnosed from the 
anatomical picture when its malignancy has already become manifest, 
that is, when real metastases have been developed. It is well known 
that all these tumors have occasionally become malignant. Why, 
however, they should at one time remain confined to their primary 
position, at another go beyond it and form metastases, is entirely 
beyond our discernment. No such judgment is possible from the his- 
tological structure. However, mixed tumors of the kidneys and 
uterus are always malignant, and such tumors in some other organs 
always become malignant if they exist for some time. To this class 
belong the papillary cysts of the kidneys and ovaries, besides the 
tumors growing from parts in the neighborhood of the kidneys to the 
kidneys themselves, which finally spread to the vena cava and form 
metastases throughout the body. 

One of the most striking phenomena of all malignant tumors is the 
very widely differing degree of their malignancy, which fact has been 
mentioned several times; There are even cancers which exist ten 
years or more without revealing their malignancy in the shape of 
metastases. The question may be asked, “ Can any deductions be 
made from the histological structure concerning the degree of malig- 
nancy ? ” The study of anaplasia might furnish a starting point for 
this, for from it we see without a doubt that those cells which have 
most increased in the power of independent existence must also most 
easily give rise to the formation of metastases. Since this is expressed 
b}' the degree of variation from the parent tissue a certain parallelism 
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ought to exist between the degree of anaplasia and the degree of malig- 
nancy. In order to control this question, Hansemann made the fol- 
lowing two series of observations. At one time the metastases and 
recurrences were compared with the primary tumors, and it was seen that 
they showed the same or a greater degree of anaplasia than the primary 
tumors, never a less degree. Furthermore, tumors with very extended 
dissemination through the entire body show strong anaplasia; such Avith 
uncommon local extension, without dissemination, show slight anaplasia. 
There are few exceptions to this law. For theoretic consideration 
Hansemann considered this law proved in general ; the greater the 
anaplasia the greater the tendency to form metastases. The second 
series of observations was concerned with carrying this theory over 
into practice. For this purpose he made notes as to the degree of 
anaplasia and the consequently expected tendency to recurrences of 
metastases. These prognosticated data were, as far as possible, con- 
trolled and compared with the later real course of events. The result 
was as follows : If the tumor was found to be very anaplastic, recur- 
rences and metastases were hardly ever lacking. If, however, the 
tumor Avas but slightly anaplastic, either no recurrence or metastases 
occurred, or they developed Avith greater or great anaplasia. It has 
not yet been discovered on what fact it depends that a tumor becomes 
more anaplastic, and, therefore, the prognosis in all such cases is doubt- 
ful. Here, also, strong anaplasia gives more information than ana- 
plasia which is slight or not discoverable at all. 

My personal experience, as far as the practical application of this 
theory to the relative frequency of recurrences or metastases in cases of 
gastro-iutestinal neoplasms is concerned, is that in all of my cases of 
this sort recurrences Avere recorded in from one to three years after 
the operation. I mean in all cases, of course, the future history of 
which could be traced up ; that is, in forty-eight out of sixty operated 
cases. 

I included in this list only such cases at which no metastases Avere 
visible at the operation. 

The factors necessary to constitute anaplasia are not readily com- 
prehended or recognized. 1. The establishment of the histogenesis 
of the tumor from its form and localization. 2. An accurate knoAA'l- 
edge of the morphological, physiological, and formative peculiarities 
of the mother cells. 3. Comparison of the forms of tumor cells Avith 
those of the mother cells. 4. The biology — i. e., life history of the 
tumor cells — their youthful appearance, their groAVth, their decline 
and death. 5. Determination of the function of the tumor cells, 
Avhether they secrete or not. 6. Character of the intercellular sub- 
stance and its comparison with that of the mother tissue. All of these 
factors demand much critical discernment, large casuistic experience. 
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and patient judgment, so much so that the study of anaplasia is prac- 
tically impossible outside of pathological laboratories. 

Before concluding I desire to call attention to the gastric adenoma 
originating on the basis of a gastric ulcer. It is a veil-known fact of 
pathology that the human gastric or peptic ulcer may become trans- 
formed into an adenocarcinoma apparently spontaneously. This 
process has been described in a classical investigation by Hauser.^ 

In 1900 I paid a visit to Prof. Hauser’s laboratory at the Univer- 
sity of Erlangen, and was fortunate enough to see some of his original 
preparations and sections. I have also had a rather exceptional clin- 
ical experience with cases of gastric ulcer in the human beingj which I 
had studied in one case for over two years, during which it presented 
the typical clinical history of gastric ulcer. Then followed the clinical 
history of gastric carcinoma and death.* Naturally the question arose 
in my mind : “If gastric ulcers could be produced experimentally in 
animals, their transmission into possible adenocarcinoma might be 
studied at will, or the transformation into adenocarcinoma might be 
attempted by the transplantation ' of malignant neoplasms derived 
from other animals of the same species, or by the injection of sterilized 
filtrate of ground-up adenocarcinoma of other animals of the same 
species into the tissues surrounding the edge of the ulcer.” 

Among the causes that are definitely ascertained as contributing to 
the bringing about of gastric ulcer are especially three : ® 1. Impaired 
vitality or injury to the mucosa of the stomach, 2. Hyperacidity or 
super-secretion of gastric juice containing an excess of HCI and pro- 
teolytic ferments, 3. An altered state of the blood. 

All three of these factors may be produced artificially, and when we 
do produce them in the laboratory on animals, peptic ulcers arise in 
such a large proportion of the animals thus experimented upon that 
we have a right to conclude that they are directly attributable to the 
method pursued. When I speak of peptic gastric ulcer I mean the 
typical “ Chronisches magengeschwiir ” as described by Hauser.‘ For 
defects can be produced in the dog’s stomach, for instance (and the 
literature on the experimental production of gastric ulcer proves this 
conclusively), which are not true gastric ulcers, but simply ulcerating 
lesions which heal rapidly. Gustav Fiitterer® has produced such lesions 
by applying to the stomach caustics, ligating the gastric arteries, cut- 
ting o& the supply of nutrition by stitching large portions of the mucosa 

’ Das chronische Magengeschwiir, sein Vemarbungs-Prooess nnd die Beziehungzur Ent'nick 
elnng des Magencarcinom, Leipzig, 1SS3; and Das Crllnder-epithelcarcinom des Magcnsun 
des Dickdanns, Jena, 1890. • See also Hemmeter, New York Medical Record, 1897, vol. lii., p. 3o5. 
Also Hemmeter, Diseases of the Stomach, 3d ed., p. 560. 

- Hemmeter. New York Medical Record, 1897, loc. cit. 

* Hemmeter. Diseases of the Stomach, 3d ed., p. 491. 

* Loo. cit. s Ueher die Aetiologie des Carcinoms, p. 115. 
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with catgut .sutures. Defects resulted, but they all healed in a short 
time. Even when one-third of the quantity of. the animal’s blood was 
withdrawn, such defects had healed in two weeks. In 1896 Silber- 
mann produced gastric ulcers in dogs by either tying the gastric arte- 
ries or causing emboli in them by injecting suspensions of lead 
chromate. Thereafter he injected hsemoglobin and pyrogallic acid (acid 
pyrogallic 0.1 to 0.14 per cent.). When Fiitterer resected the gastric 
mucosa, as stated before, and made injections of pyrogallic acid, he 
could confirm Silbermann’s results and produced ulcers of the stomach 
which in every histological detail corresponded to the chronic gastric 
ulcer of the human being. By this method, employed by Fiitterer and 
Silbermann, I was successful in producing experimentally gastric 
ulcers. In one series of experiments eleven dogs out of thirty operated 
upon developed typical gastric ulcers.' 

Now I had a method by which this characteristic lesion could be 
produced experimentally. The next question was : “ Could these 

lesions be in any way experimentally transformed into adenocarcinoma 
of the stomach, or would they become transformed into adenocarcinoma 
spontaneously, as has been definitely known to occur in the human 
being, and as Fiitterer has observed, to occur in a rabbit in which he 
had artificially produced a gastric ulcer by the method described ? ” ' 

Hauser has described a structural characteristic of the adenocarci- 
noma of the stomach, which has developed on the basis of a gastric 
ulcer, and which is not observed in ulcerating carcinomas not devel- 
oped on this basis. This characteristic, by which the so-called “ ulcus- 
carcinomatosum ” can be recognized, consists in a very peculiar behavior 
in the fibres of the chief muscular layer of the stomach, and also of 
the fibres of the muscularis raucoste. This peculiar behavior of the 
muscularis consists in an oblique ascension of the fibres of the true 
muscular layer, and a descension of the fibres of the muscularis mucosa, 
the fibres of both muscular layers converging toward and fusing into 
each other in front of the edge of the ulcer, which is here composed 
mainly of connective tissue. The true muscularis bends upward in 
continuity, and the border of the ulcer, which is composed of very 
dense connective tissue, is limited by the lower surface of the turned-up 
true muscularis. Another feature of the ulcus carcinomatosum is that 
a section made perpendicular to the surface of the stomach, and through 
the entire bed of the ulcer, almost invariably exhibits the general 
outline of a fish-hook.® 

For the causes which bring about this fish-hook formation (see Fiit- 
terer, loc. cit., p. 112), the main reason being that the lower edges of 

1 Hemmeter. Intracellular Catalytic Processes in Pathogenesis of Malignant neoplasms. 
The American Journal of the Medical Sciences, April, 1903. 

- Loc. cit., p. 152. “ nemmeter’s Diseases of the Stomach, Sd ed., Plate IX. 
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the ulcer, near the pylorus, are, during the efforts of the gastric peri- 
stalsis to evacuate the gastric chyme into the duodenum, exposed to 
the most mechanical irritation, and accordingly Fiitterer has shown 
that adenocarcinoma, if it develops from an ulcer, always develops 
from the lower edge. This location for the development of gastric 
ulcer has already been emphasized in a publication by Dr. Delano 
Ames and myself,* but it is the desert of Fiitterer to have emphasized 
this point as an etiological factor in the causation of ulcus carcino- 
matosum. 

I should add that in repeating the experimental production of gastric 
ulcer according to the methods of Silbermann^ and Fiitterer,^ I not only 
produced mechanical defects and injected pyrogallic acid in the 
method described, but I maintained a very high acidity for free HCl 
in the gastric chyme of the dog by supplying this acid in his food, and 
also pouring it into his stomach through a soft rubber tube. In Feb- 
ruary, 1900, I came into the possession of a mongrel fox-terrier that 
persistently vomited his food. The vomit contained no free HCl nor 
ferments, and at the autopsy a cancer of the stomach was found near 
the pylorus. Transplantations with this material were made into the 
stomach of other fox-terriers, but I was not successful in producing a 
gastric carcinoma in any of these other animals inoculated.^ Dr. Leo 
Loeb has undoubtedly succeeded in transplanting a sarcoma from one 
rat thus affected to a large number of other rats of different age and 
sex.® In ray previous publication® I stated that, as far as I knew, 
Loeb’s work had not been confirmed. In a private communication Dr. 
Loeb informs me that Ehrlich and others confirmed his results. A sterile 
extract of part of this canine carcinoma was also made and preserved 
for inoculation and injections into the stomachs of dogs in which I 

1 New York Medical Record, September II, 1897. 

“ Loc. cit. 3 Log. cit. 

* Sepsis followed a large proportion of the operations, and I could not secure the aid of a 
competent surgeon wbo would do these operations aseptically for me. 

Journal of Medical Research, vol. vi. No. 1. 

® The American Journal op the Medical Sciences, April, 1903. 


Fig. 3. — ^Ulcus caroinomatosum of the pylorus. A. A section through the wall of the 
stomach, showing the edge and a portion of the base of the ulcer. Objective, two-thirds ; eye- 
piece, two inches. Stained with hematoNylin and eosin. The drawing is built up from a 
series of microscopic fields. X about 15 diameters, d. Mucous membrane, m. Jiuscularis 
mucosa), s. Submucosa. o. Base of the ulcer, mm. Muscle coat of the stomach, me. Groups 
of cancer cells between the bundles of muscle fibres, dc. Groups of cancer cells in the edge 
of the ulcer in the mucous membrane, sc. Groups of cancer cells in the submucosic. o. Ne- 
crotic membrane lining the base of the ulcer. 

if. A small nodule from the serous coat of the stomach over the base of the ulcer. Objective, 
two-thirds ; eye-piece, two inches. Stained with hematoxylin and eosin. X about 15 diam- 
eters. This figure gives a good idea of one of the nodules in the serosa. It is composed en- 
tirely of a collection of groups and masses of cancer cells so closely packed that the outlines 
of the individual cells cannot be made out. Except for these nodular thickenings, the serosn 
was not altered, pc. Cancer masses in peritoneal coat. 
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expected to cause gastric ulcers. A very small quantity of filtrate 
(148 c.c.) was thus saved, as the largest part of the tumor had been 
used for transplantations. 

Fig. 4 . 



Xormal gastric mucosa of dog". A. Glandular layer. A homogeneous laj er i 
tic of canine and feline stomachs. C. Muscularis mucosa:. D. Sahmucosa with cw m 
bundles. 
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Iq the mean^vhile the publications of Fiitterer' appeared, and 
it occurred to me that possibly my failure to successfully trans- 
plant canine carcinoma was due to the fact that the stomach of the 
animal into which the inoculation was made was not in a susceptible 
condition, and that it must be transformed into such a condition by a 


Pig. 5. 



Adenomatous proliferation at edges of experimental gastric ulcer caused by injection oi 
sterile and cell-free extract of gastric adenocarcinoma of a dog. A. Surface of gastric mucosa. 
JS. Peptic gland ducts. C. Mnscularis mucosm. X>. Proliferating gland duets that have broken 
through the muscularis mucosae. JS. Gland cells in submucosa. 


previous injury. This previous detriment to the tissue, in order to 
secure successful transplantation of the tumor, in the case of rats, has 
not been fount? necessary by Leo Loeb" and Herzog.^ I did not suc- 
ceed in securing another dog affected with carcinoma of the stomach 


1 Loc. cit, 

3 Ibid., p. 74. 


- Journal of Medical Eesearch, Tol. vlii. p. 44. 




56 hemmetee: neoplasms op digestive organs. 

until after I bad read Futterer’s work in 1901, and this second dog 
presented an adenocarcinoma which developed spontaneously at the 
edges of an experimental gastric ulcer. It presented the behavior of 
the two layers of the gastric muscularis as first described by Hauser, 
had a distinct fish-hook form, and exhibited heterotopia of gastric 
glands as first described by Virchow’ and Hansemann.* This gastric 
cancer reached the size of a walnut, and two metastases were found in 
the peritoneum. 

The practical deduction for the histological diagnosis for malignant 
tumors which can be made from the studies of Hauser, Fiitterer and 
myself, is that it is possible to diagnose a carcinomatous ulcer of the 
stomach histologically by the characteristic behavior of the true mus- 
cularis and muscularis mucosm, and by the form of a fish-hook pre- 
sented in outline in a section through the edge of the ulcer nearest the 
pylorus. By these striking features I believe we are justified in con- 
cluding that any gastric adenocarcinoma presenting them has been 
developed on the basis of a pre-existing gastric ulcer. 

In the April number of this Jodknal I have reported the results of 
my experiment attempting the transformation of experimental gastric 
ulcer into adenocarcinoma by injecting the extract of a canine gastric 
carcinoma into the edges of the ulcer. Very striking adenomatous 
proliferations can be produced in this way, but they cannot be called 
carcinomas, I include here the photographs of some of the sections, 
showing these experimental adenomas. 
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SYPHILIS OF THE TRACHEA AND BRONCHI. 

AN ANALYSIS OF 128 RECORDED CASES AND REPORT OF A CASE OF 
SYPHILITIC STENOSIS OF THE BRONCHI. 

By Lewis A. Conner, M.D., 

PROFESSOR OF CLINICAL MEDICINE IN THE CORNELL UNIVERSITY MEDICAL COLLEGE; 

ATTENDING PHYSICIAN TO THE HUDSON STREET HOSPITAL, NEW' YORK. 

The observation of an obscure case of pulmonary disease which the 
autopsy showed to be one, primarily, of syphilitic stenosis of both 
bronchi, was the occasion of an investigation into the literature of the 
subject of syphilitic manifestations in the bronchi. 

It was soon found, however, that a separation of the cases of syphilis 
of the bronchi from those of syphilis of the trachea could not with 
propriety be made, since both in their clinical and in their pathological 
aspects the conditions seemed identical, and since both were frequently 
found associated in the same subject. Accordingly, an attempt has 
been made to collect and analyze as many as possible of the recorded 
cases of syphilis of the trachea and bronchi. A few cases have been 
omitted in which there seemed reasonable doubt as to the accuracy of 
the diagnosis or in which the records were too incomplete to be of value. 

No instance of the occurrence in the trachea or bronchi of the initial 
lesion of syphilis has, so far as I can discover, ever been recorded. 
Observations, also, as to the appearance in the trachea of the secondary 
manifestations are confined to a very few cases. Schroetter' asserts 
that he has never seen condylomata, macules, or papules in the trachea. 
Lancereaux'® states that secondary lesions are very rare, and are seen 
as disseminated areas of hyperjemia of the mucous membrane in the 
form of violet-red spots which disappear rapidly. Morell Mackenzie'* 
has seen mucous patches in the trachea only five times. 

Not only are these tracheal manifestations of secondary syphilis 
extremely uncommon, but they are also fleeting in character and have 
apparently little or no clinical significance. For all practical purposes, 
then, the lesions of syphilis in the trachea and bronchi may be said to 
-be confined to those late and severe manifestations known as tertiary. 

These tertiary syphilitic conditions of the trachea and bronchi, how- 
ever, have, it seems to me, an importance quite out of relation to their 
great rarity for the reasons, first, that in almost every recorded case 
they have gravely threatened life, and in most cases have actually 
caused death ; and, second, that from a study of the cases it seems quite 
evident that a very large proportion of them are curable if they can 
but be recognized and treated early. 

Historical. Although the occurrence of ulceration in the trachea, 
without associated lesions in the lungs or larynx, had been recognized 
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earlier (CayoP}, the first case of disease of the trachea or bronchi 
ascribed to syphilis seems to have been that of Munk. In the London 
Medical Gazette for 1841, p. 210, he describes the case of a man who 
had syphilis for eighteen months before death, with various severe 
manifestations, including ulceration of the soft palate. The necropsy 
showed many minute ulcers in the mucosa of the larynx, none in the 
trachea, but many in the bronchi, especially in the smaller ones. In 
the following year (1842) Worthington® reported a carefully observed 
case of stricture of the trachea which he believed to be sypWlitic, and 
in 1843 O’Ferrall,® of Dublin, reported one of extensive lesions of the 
epiglottis and trachea which were clearly syphilitic, although he does 
not so state. Both of these latter cases present classical pictures of the 
disease in both its clinical and its pathological aspects. 

In the same year Watson,^ of New York, recorded a case of syphilitic 
ulcer of a bronchus, with sudden, fatal hemorrhage. 

Within the next few years several cases were described in Germany. 
In 1848 Waller® reported four cases. A decade later three cases were 
observed in Paris (IMoissenet,® Vigla,'® and Charnal”), and from that 
time on cases multiplied. Wilks’® (1863) recorded four instances, and 
Tiirck’® five more. Gerhardt,” in 1867, reported five cases and gave a 
summary of the clinical features which, even at the present time, can 
hardly be added to or improved upon. 

In 1878 Vierling’® was able to collect and tabulate 46 cases. I have 
now endeavored to bring together all such of the earlier cases as are 
not included in Vierling’s table, and as many as possible of the cases 
reported since that time. These 82 cases, including my own, have been 
tabulated and analyzed, and the results are here recorded, together 
vdth a list, in chronological order, of the cases and a very brief state- 
ment of the salient features of each. These cases will be referred to 
by their Eoman numerals. Reference to Vierling’s table will be indi- 
cated by the letter V, before the number of the case. 

Morbid Anatomy, In 117 of the 128 cases of both series, the 
character and seat of the lesion could be determined ; in 9 / by autopsy, 
in the remaining 20 by laryngoscopical examination. The lesions 
found, while varying exceedingly in character and extent, may be con- 
veniently grouped into four classes : 

1. Gummatous swellings — circumscribed or diffuse. 

2. Ulcers — single or multiple. 

3. Endotracheal connective tissue new-growth — (a) distinct scars; 
(6) diffuse thickening. 

4. Fibrous peritracheitis. 

1. Of the first class (giimmata) there were in all 20 cases (17 per 
cent.). Eighteen of these occurred in the present series. Of these 
IS cases there were 11 (VIII., XIX., XXX., XLL, XLV., LVI., 
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LVIII., LX., LXXIV., LXXVIII., and LXXX.) in whicli tlie 
gummata were' circumscribed. Most of these were seen during life by 
laryngoscopical examination and showed as rounded, red, tumor 
masses projecting into, and'sometimes almost filling, the tracheal-lumen. 

In 8 cases these tumors were single. One case (LVI.) showed the 
trachea from the fourth ring downward studded with numbers of 
irregular nodular swellings, some firm, some soft, some ulcerating. In 
Case LX. a large gumma was found at autopsy astride the point of 
bifurcation. 

Some of the gummatous swellings (XIV., XXVI., XXXII., 
XXXVII., LIX., LXX., and LXXII.) inste?id of being circum- 
scribed extended over considerable areas of the tracheal wall, and 
sometimes involved the whole circumference. These are described 
usually as of reddish color and as showing fibrinous or purulent 
exudate upon the surface. Two of these (XIV. and XXVI.) showed 
some superficial ulceration. 

2. Ulcers were found in 27 of the present list of cases, and in 24 of 
Vierling’s (44 per cent, of all cases). In 10 of the 27 cases the ulcers 
were single. These were, as a rule, large (an inch or more in diameter) 
and deep. Munk’s ease (I.) showed many small ulcers in the larynx, 
none in the trachea, but a great many in the large and small bronchi. 

The ulcers showed all possible variations in size, contour, depth, 
position, etc. Usually they were quite deep, penetrating to the sub- 
mucous layer, and, in many instances, even to the cartilages. In a 
number of cases these latter have been found necrotic and partly 
destroyed. 

In several cases (e. g., in IV.) fragments of cartilage have been 
coughed up from time to time. 

Perforation of the entire tracheal or bronchial wall occurred in 12 
cases and usually with disastrous results. Thus, in 5 of these cases 
there was fatal hemorrhage from erosion of some large bloodvessel. 

In two instances (V. 32 and V. 42) an ulcer in the right bronchus 
perforated a branch of the right pulmonary artery. Once (II.) there 
was erosion of a branch of the bronchial artery by an ulcer in the left 
bronchus. Once (XXV.) the aorta itself was perforated, and once 
also the superior vena cava (L.). Perforation of the cesophagus 
occurred in two instances (XXIII. and LVII.). One perforation of 
the trachea (V. 11) resulted in a fatal mediastinal abscess. In Cases 
XXXIX. and LII. perforation resulted in peritracheal abscess, which 
in LII. caused serious tracheal compression below. In Case LXXV. 
erosion of the tracheal wall resulted in the curious condition known 
as “ tracheocele.” 

The appearance of many of the ulcers gave evidence of no tendency 
toward healing. In other cases scarring was in process ; in still others 

yOL. 126, NO. 1.— JULY, 1903. § 
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(e. ff., LVII.) cicatrization was found in tlie central portions, while at 
the periphery the ulcerative process was active. The edges of the 
ulcers in some cases were thickened and everted ; in others undermined 
and overhanging. In general the ulcers showed a tendency toward 
circular outlines. 

3. Endotracheal Fibrous Tissue, (a) Distinct scare were found in 
25 of the present series of cases, and in 22 of Vierling’s— in all 40 per 
cent. These showed the same variations that were found in the ulcers. 
Jlost frequently they were radiating or star-shaped. Often they 
formed prominent bands of dense tissue projecting into the lumen and 
running in various directions — transversely, longitudinally,, even 
spirally. In three cases (XXVII., XXXIII., and XLVI.) they 
formed distinct membranous bands which acted almost like diaphragms. 

In Gleitsmann’s case (XXXIII.) laryngoscopical examination re- 
vealed two antero-posterior membranous bands opposite the fifth or 
sixth cartilage, with only a narrow slit between them. The appearance 
was that of a second glottis. Schroetter (XXVII.) at one time saw a 
tracheal ulcer with some beginning constriction ; two months later the 
ulcer had healed, but the scar had formed a membranous stricture of 
extreme grade. 

In Case XLVI. Massei saw in the trachea at the third ring a 
diaphragm- like membrane, with an oval opening near its centre, admit- 
ting only a No. 12 or No. 13 French catheter. This was made of two 
membranous folds extending from the tracheal walls and uniting every- 
where except at the opening. 

(6) In 13 of the cases (11 per cent.) the lesion found at autopsy was 
a diffuse connective tissue infiltration of the tracheal or bronchial wall 
within the cartilages-— an “obliterative endotracheitis ” or bronchitis, 
with marked diminution of the lumen. This growth involved the 
whole circumference of the wall and frequently covered several centi- 
metres in length. It is doubtful if many of these thickenings had been 
preceded by ulceration. The proliferation of connective tissue seems 
rather to have begun in the submucous coat. In 2 of these cases, at 
least (XX. and LXXXII.), this fibrous endotracheitis was associated 
with an extensive peritracheitis as well. As regards the location of 
these lesions, in 1 case (XVII.) the lower part of the trachea alone was 
involved, in 4 cases (XXXVIII., XL VII., LIV,, and LXII.) both 
trachea and bronchi were affected, in the remaining cases the lesion 
was confined to one or both bronchi. 

Case LIV., one of inherited syphilis, furnished the most striking 
example of the condition. The thickening of the wall began abruptly 
one and a half inches above the bifurcation, with diminution of the 
lumen to one-third of its normal size by enormous production of fibrous 
tissue \vithin the cartilages. The epithelial coyering was, for the most 
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part, intact. The same condition was found in both bronchi, the left 
being almost occluded. Parker, in describing this case, gives to the 
condition the name “ obliterative endotracheitis,” 

4. Not the least interesting of the lesions of tracheal and bronchial 
syphilis are the masses of dense fibrous tissue which have occasionally 
been found to develop outside of the cartilaginous rings. 

Of this group no examples can be identified among Vierling’s cases, 
but in the present series there were 8 (XX,, XXXIL, LVI., LXII., 
LX VI., LXVII., LXXVII., and LXXXIL). Of these all but 1 
(LXXyil.) were combined with endotracheal lesions of some sort. 

This development of peritracheal fibrous tissue was seen usually 
about the lower end of the trachea and about the main bronchi. One 
or all of these tubes would be encased in a dense mass of fibrous tissue 
which frequently involved other adjacent structures and in particular 
the recurrent laryngeal nerves. 

In 1884 Gougenheim and Leval-Piquechef® called attention to the 
chain of small lymph nodes lying deep in the neck between the trachea 
and the oesophagus, and extending from the laxynx to the roots of the 
lungs, which they found regularly enlarged in tuberculosis. L4cureuil” 
thinks it probable that the peritracheal inflammations of syphilis origi- 
nate as. gummatous processes in these nodes, and that these processes 
may terminate in dense flbrous tissue entirely surrounding, and often 
constricting, the trachea and bronchi. 

These nodes lie in close relation also to the recurrent nerves which 
seem so frequently to be involved in the peritracheal inflammation. 

Of the 8 cases of peritracheitis here cited, involvement of one or 
both nerves occurred in 4. In Cases XXXII. and LXII. both nerves 
were affected ; in LVI. the left nerve ; in LXVI. the right. In an- 
other case (LXIII. ), with symptoms of tracheobronchial syphilis, which 
died without autopsy, the existing paralysis of both posterior crico- 
arytenoids was attributed to the same cause. 

In 3 of the 8 cases the enlarged lymph nodes were recognized as a 
part of the peritracheal mass. In Case LXVI. a distinct tumor mass 
5x4x2 cm. in size was found partly surrounding the trachea at its 
upper part, intimately adherent and causing compression and constric- 
tion. The mass enclosed the right recurrent nerve, was caseous in 
places, and had begun to ulcerate into the trachea — the cartilages being 
bare and eroded. In all the other cases the lesion was much more 
diffuse and involved the entire circumference of the tube. Two of the 
observers (LVI. and LXIX.) were struck with the many points of 
correspondence between these diffuse flbrous strictures of the trachea 
and the syphilitic strictures of the rectum. 

The distribution of the syphilitic lesions may be seen from the fol- 
lowing table : 
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Involvement of upper third of trachea alone 
" middle “ " 

" lower " •' 

“ large area of " 

" trachea and bronchi 

“ both bronchi alone 

“ light bronchus alone . 

“ left " . . 


Cases. Percenlaffe. 


: 23 ■ 

19.7 

. 2 

1.7 

. 18 

15.3 

. 23 

19,7 

. 38 

32.0 

. 5 

4.2 

. i 

3.4 

. 4 

3.4 


Total 


117 100 


From this table it will be seen that the trachea alone was diseased 
in 56 per cent, of the cases, the trachea and bronchi together in 33 per 
cent., and the bronchi alone in 11 per cent. The great rarity of 
lesions of the middle part of the trachea, as compared with those of 
either the upper or the lower end, is also made apparent. The table 
does not, however, bring out clearly the great frequency of lesions at, 
or just above, the bifurcation. 

In almost all the cases in which both trachea and bronchi were 
affected the tracheal lesions were located chiefly at the lower end — a 
fact which was noted and emphasized by Gerhardt,” 

Associated Lesions, Larynx. In Vierling’s table of cases the 
larynx is recorded as being diseased in 63 per cent. In the present 
series it was involved in only 12 per cent, of the cases. This wide 
difference in the relative frequency of laryngeal involvement in the two 
series of cases it is difficult to understand. Altogether the larynx was 
found the seat of syphilitic lesions in 30 per cent, of the cases. 

Gerhardt and others have intimated that the association of laryngeal 
syphilis with that of the trachea was especially common when the 
tracheal lesions were located at its upper part, but an analysis of the 
cases hardly supports that view. The frequency was almost as great 
when the disease was confined to the lower part of the trachea or to the 
bronchi as when it was at the upper end. Laryngeal involvement was 
most common, however, among those cases in which the tracheal and 
bronchial lesions were extensive and severe. 

Mouth, Nose, and Throat. Evidence of old or recent syphilis in the 
palate, nose, or pharynx were recorded in 16 (about 20 per cent.) of 
the present list of 82 cases.. In 6 of the 16 cases (37 per cent.) there 
were also lesions in the larynx. These figures would seem to suggest 
that there existed a closer relation between syphilis of the upper air 
passages and that of the larynx than between disease of the larynx 
and that of the lower air passages, since- in the same series laryngeal 
involvement was found in but 12 per cent, of the cases of tracheo- 
bronchial syphilis. 

Lungs. Autopsies were made in 66 of the present series of cases 
and revealed the following pulmonary changes : 

lu 10 cases (18 per cent.) lesions believed to be characteristic of 
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syphilis were found (IX., XX., XXVIII., XXXI., XXXII., 
XXXVIII., LVI., LXVIII., LXX., and LXXIX.). In all of 
these, except XXXII., there existed interstitial pneumonia of greater 
or less extent. In 2 cases (XXXII. and LVI.) distinct gummata * 
were found. 

Evidences of old tuberculosis were seen in 3 cases (VI., XVII., and 
XXXI.). 

In 19 of the cases pneumonia, more or less extensive, was present. 

This in seven instances was described as lobar pneumonia ; in the 
remaining twelve either as lobular or bronchopneumonia. Many of 
these latter were clearly cases of inhalation pneumonia. 

In 3 other cases the lungs showed congestion ; in 1 case (XXXIX.) 

“ splenization at both bases;” in 1 case (XXIV.) a gangrenous cavity 
in the left upper lobe. 

Emphysema is mentioned as being present in only 9 of the 66 cases 
(VI., XII., XVII., XXXIV., XLVII., LI., LV., LXXIX., and 
LXXXII.). This surprisingly small proportion is probably far from 
representing the real frequency of emphysema in this condition, as the 
autopsy reports in many cases were very meagre with respect to the 
state of the lungs. 

Dilatation of Trachea and Bronchi. Among the 97 autopsies of both 
series dilatation of the trachea was found three times (XVII., XXIV., 
and V. 15). In each of these instances it occurred above the point of 
stricture. 

Dilatation of both bronchi was found in 9 cases (V., VIIL, XX., 
XXII., XXIV., XXXV., XXXVIII., LV., and LXXXII.). One 
bronchus alone, or its branches, showed dilatation six times (IX., LII., 
LXX., LXVIII., LXXIX., and V. 12). In other words, there was 
bronchial dilatation below the lesions in 15 per cent, of the autopsies. 
The character of the dilatation differed greatly in the different cases. 
Commonly it was cylindrical and involved not only the main bronchi 
but their branches as well. In some cases it was described as universal. 
Less frequently the dilatation was circumscribed and confined to the 
area immediately below the stricture. 

It is not possible here to enter into a detailed discussion of the causa- 
tion of such bronchiectases. The surprising thing is not that they 
occasionally occurred, but that they should have been found so infre- 
quently. In all but a few of the cases (perhaps 16 per cent.) obstruc- 
tion of some sort existed, and yet dilatation was found in only 16 per 
cent, of the autopsies. That is to say, in not more than 20 per cent, 
of the cases of permanent stenosis did bronchiectasis occur. It seems 
evident, therefore, that the tracheal or bronchial stenosis is not the 
chief determining cause of the bronchiectases found, hluch more 
potent factors, probably, are the changes occurring in the bronchial 
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wall and in the adjacent lung tissue by which the muscular and elastic 
tissue of the bronchi, upon which their strength and resilience depend, 
is replaced by inflammatory tissue. 

The autopsy records upon this point are, for the most part, very 
unsatisfactory, but certain interesting facts are nevertheless developed. 
Case LXVIII. showed stenosis of the trachea and right main bronchus ; 
there was also interstitial pneumonia of the right lower lobe. Dilata- 
tion was confined to those branches of the right bronchus which led to 
the diseased lower lobe. 

Case LXX. Moderate obstruction in trachea; main bronchi not 
stenosed ; interstitial pneumonia in left lung. Dilatation of bronchi 
running to left lower lobe only. 

Case DXXIX. Stricture of left main bronchus; dilatation of 
bronchus beyond stricture and of branches running to left upper lobe, 
which is sclerosed. Branches to left lower lobe not dilated. 

In 1 case (LV.) there was general dilatation of the bronchi, although 
no stenosis was found and no obstructive symptoms had been present. 

iNcroENCB. Age. The age in 112 cases is shown by the following 
table, arranged in decades : 

0 to 9 years ... 4 cases. 40 to 49 years . . .26 cases. 

10 to 19 *' . . . 9 " 50 to 59 " . . . 9 '* 

20 to 29 " . . . 15 " 60 to 69 " . . .5 " 

30 to 39 " . . . 43 " 70 to 79 " . . .1 " 

The youngest case was that of a child, aged fourteen months, re- 
ported by M^'oronichin'® (V. 45). The age of the oldest case (LXIX.) 
was seventy-three years. 

/Se.v. Among the 120 cases in which this point could be ascertained 
there were 68 males and 52 females — 57 per cent, and 48 per cent, 
respectively. 

Duration op Syphilitic Infection. The time of the appearance 
of tracheal symptoms in' relation to the duration of the general syphil- 
itic infection varied enormously. 

In 31 cases of acquired syphilis in which the point could be deter- 
mined, the average duration of the syphilis was ten years. The shortest 
duration was nine months (XL); the longest, forty-two years (LXVII.). 
In another case (DI.) the infection had occurred forty years before. 

During this intermediate period syphilitic manifestations of some 
sort are mentioned as having occurred in 20 per cent, of the present 
series of cases. In over half of these the manifestations were seen in 
the throat or larynx. 

Inherited Syphilis. In 10 cases (VIII., XVIII., XXIX., XXX., 
LIV., and V. 14, 35, 39, 40, and 45) the lesions were ascribed 
to inlierited syphilis. The average age of these 10 cases was ten 
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yeare. The 2 oldest cases were, respectively, twenty and nineteen 
yeara (V. 14 and 39). 

Symptomatology. Since, as has been said, distinct obstruction in 
the trachea or bronchi occurred in all but a few of the cases (in all 
about 85 per cent.), the symptoms, for the most part, have been those 
of tracheal or bronchial stenosis. 

Gerhardt^* long ago noted that the symptoms could be divided into 
three stages : 

1. Stage of irritation. 

2. Stage of permanent stenosis. 

3. Stage of suffocative attacks. 

These three stages can, without doubt, be recognized in many of the 
cases, although the symptoms of the first stage have often been so 
slight as to pass unnoticed or at least unrecorded. 

Earliest Symptoms, The frequency with which the early irrita- 
tive stage exists may be seen from an analysis of the cases with regard 
to the first symptoms noticed. 

Among 69 cases of the present series in which that point could be 
determined, cough was the earliest symptom in 41. That is to say, in 
60 per cent, of the cases a stage of irritation, as evidenced by the 
cough, was observed before any symptoms of obstruction appeared. 

In 9 cases cough and dyspnoea together were given as the first symp-‘ 
toms. Twelve times dyspnoea alone was the first indication of trouble. 

In a few remaining cases the first symptoms varied greatly. In 2 
(II. and L.) the condition was latent until sudden, fatal hemorrhage, 
from ulceration and erosion of a bloodvessel took place. In one in- 
stance (LVIII.) the first and prominent symptoms were pain and ten- 
derness referred to the upper part of the trachea. In 1 (XXX.) 
aphonia and dysphagia from laryngeal ulceration are mentioned as 
the first symptoms. In 1 (III.) there was a sudden suffocative attack 
requiring tracheotomy. 

Finallyj in Case X. attention was first called to the condition by 
friends of the patient who noticed a stridulous breathing sound. 

Duration of Symptoms. In the 58 cases in which the records were 
satisfactory upon this point the duration of the symptoms was as follows : 

Over one year 14 cases, or 24 per cent. 

Between sis months and one year .... 12 “ 21 “ 

Between one year and six months . . . . 2G " 45 " 

Under one month 6 " 10 “ 

In 1 case (LXII.) the symptoms extended over a period of three 

years. In several instances they lasted for two years or more. 

Individual Symptoms. Cough. Among the 77 cases of this series 
in which the symptoms were recorded, cough was noted in all liut 12 
cases. It was therefore present in 84 per cent, of the cases at least. 
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Usually, as has been said, it appeared as the first symptom, and in 
many cases it remained a prominent one throughout the disease. 

In 33 cases the character of the cough was not mentioned. In six 
instances it was described as dry; in twelve, as accompanied by ex- 
pectoration. In 9 other cases the cough was at first dry and later 
showed expectoration. Once it was described as worse at night ; once 
as paroxysmal ; five times as harsh and distressing, and once (LXXI V.) 
as resembling the cough of thoracic aneurism. 

Sputum. This is mentioned specifically in only 30 of the 77 cases 
(40 percent.), although doubtless it occurred more frequently. It is 
described variously as mucous, mucopurulent, purulent, fetid, blood- 
stained, nummular, etc. Blood-stained sputa were seen in 8 cases. 
In Case XL. , which completely recovered, both connective tissue and 
elastic fibres were found in the sputa. In 1 case (IV.) the patient 
expectorated fragments of the tracheal cartilages at intervals for two 
and a half years. In one instance (LXXVI.) one of the chief com- 
plaints was the inability to expectorate. 

Semorrhage. In addition to the 8 cases in which were seen blood- 
tinged sputa, free hemorrhage from the trachea or bronchi occurred 
in 6 of the present list of cases, and at least twice among those of 
Vierling’s series. In 6 of these 8 cases the hemorrhage occurred from 
some large vessel and was immediately fatal. Thus : 

Case II. Ulcer of left bronchus, with perforation of branch of 
bronchial artery. 

Case XXV. Ulcer of lower part of trachea, with perforation of arch 
of aorta. 

Case L. Ulcer of lower part of trachea, with perforation of superior 
vena cava. 

Case LXIII. Signs of tracheo-brouchial syphilis. Fatal hemor- 
rhage. No autopsy. 

Case V., 32. Ulcer of right bronchus, vlth perforation of branch of 
pulmonary artery. 

Case V., '42. Ulcer of right bronchus, with perforation of branch of 
pulmonary artery. 

Dyspncea This seems to have been the most constant, as well as the 
most conspicuous, of all the symptoms. In only 2 of the 77 cases 
(XXXVI. and LV.) is there a statement that it was not present. In 
five instances no mention of it is made. In all the other 70 cases (90 
per cent.) it was present at some time. 

Usually this difficulty of breathing appeared early (in 12 cases it 
was the first symptom), increased steadily, and occupied the foreground 
in a clinical picture as alarming and distressing as can well be imagined. 

Concerning the type of dyspnoea (whether chiefly inspiratory or 
expiratory) the reports are very unsatisfactory. Whenever references 
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are made to tliis point, it is in connection with a description with the 
stridor present. The matter will, therefore, be discussed under that 
heading. 

The dyspnoea presented itself in two distinct forms — constant and 
'paroxysmal. 

1. Constant Dyspnoea. Continuous, progressive dyspnoea, as distin- 
guished from distinct paroxysmal attacks, was present in all hut 2 of 
the 70 cases. In these 2 the disease showed itself in the form of sudden 
and severe paroxysmal dyspnoea. In all the other cases the onset was 
more or less insidious — a gradually developing breathlessness, at first, 
perhaps, only upon some exertion, but sooner or later becoming con- 
tinuous and progressively worse. 

This second stage of Gerhardt — that of permanent stenosis — varied 
in length between a few weeks and two or three years. 

2. Paroxysmal Dyspnoea. At some time in the course of the disease, 
in half of the 70 cases with dyspnoea, there were added paroxysmal 
attacks of the most alarming air hunger, with orthopncea, cyanosis, 
stridor, inspiratory sinking in of the tissues of the neck and epigas- 
trium, rapid, feeble pulse, and sometimes even unconsciousness. 

In 2 cases (III. and XII.) these suffocative attacks developed sud- 
denly without any preceding constant dyspnoea. In all the other 
cases they appeared only after the other symptoms of dyspnoea and 
cough had been present some time. 

Gerhardt’s third stage, therefore, could be seen in 44 per cent. (34 
out of 77) of all the cases. These attacks in some instances were of 
almost daily occurrence. In others they appeared only at long inter- 
vals. They were excited usually by some special exertion, such as 
climbing stairs, by a-ttacks of coughing, or even by eating (LXXIX.). 
In 5 cases the attacks were especially prone to develop at night. 

The suddenness and severity of some of these suffocative attacks 
seem wellnigh incredible. In Case XI., for example, the first symp- 
tom was an attack which followed the exertion of running quickly up 
a flight of stairs. This was followed by many other paroxysms of a 
similar character in which the patient would be for many hours uncon- 
scious, pulseless, and with barely perceptible respiration. Between 
these attacks she would be quite well. 

In no less than 11 cases did the patient die in such a suffocative 
attack. 

That permanent, organic stenosis of the trachea or main bronchi is 
sometimes accompanied by dyspnoea altogether or chiefly paroxysmal 
and intermittent has long been recognized, and was emphasized espe- 
cially by Worms'® in the report of his case (X.). 

The explanation of this curious fact requires a consideration of the 
effects in general produced by permanent narrowing of the larger 
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tubes. Sucb studies of the influence upon respiration of a narrowing 
of the trachea have been made by different observers from both experi- 
mental and clinical standpoints, and the matter is discussed at length 
by Grossmann™ in his admirable article on tracheal stenosis. 

Grossmann calls attention to the fact that dyspnoea of two distinct 
sorts can be recognized ; flrst, that with slow, abnormally deep breath- 
ing, and, second, that in which the respirations are rapid and shallow. 
In the first type the equilibrium is restored by the depth, in the second 
by the frequency of the respirations. 

It has been found, both clinically and experimentally, that in 
tracheal stenosis there is, for a time at least, slowing and deepening 
of the respirations, slowing of the pulse rate, and an increase in the 
blood pressure in both the systemic and the pulmonary circulations. 

The result of this is that the work of the heart is much increased. 
So long as the heart, by greater activity and hypertrophy, can fully 
meet this increased demand upon it, compensation is maintained and 
the subjective evidences of dyspnoea may be lacking altogether. 

It is to the failure of such compensation by the heart that Gross- 
mann attributes all the disturbances in the further course of tracheal 
stenosis. He compares the effect upon the heart in such conditions to 
that produced by bodily overexertion — e. g., in “ soldier’s heart,” etc. — 
and says that the clinical picture and course of the disease are the 
same in both cases — i. e., that of cardiac insufficiency. 

The post-mortem findings, also, he thinks, give support to this view — 
passive congestion of the liver, spleen, and kidneys, together with dila- 
tation of the heart (and in particular of the right ventricle), and a 
marked engorgement of the lungs. 

This engorgement of the lungs seems to take part in the production 
of further dyspnoea in a very interesting way. 

The distention of the alveolar capillaries from the engorgement is 
believed to produce a rigidity of the lungs which seriously interferes 
with their respiratory expansion and contraction. Von Basch,’- who 
advocates this idea, found that in animals engorgement of the pul- 
monary capillaries could interfere with the expansion of the lungs to 
such an extent that the difference between inspiration and expiration 
could scarcely be appreciated. 

In this way is the vicious circle made more complete, and to the 
tracheal dyspnma added the more serious, progressive cardiac dyspnma. 
The slow, deep respirations are replaced gradually by rapid and shallow 
ones, the pulse becomes rapid and feeble, and the picture then becomes 
that of grave cardiac insufficiency in which, however, certain evidences 
of the primary stenosis (stridor, etc.) are usually still to be recognized. 

To return now to the cases where intermittent, paroxysmal dyspncea 
is the conspicuous symptom of permanent stricture of trachea or 
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bronchi. It is the usual history of such cases, as has been said, that 
the attacks of dyspnoea follow directly up, on some special exertion, 
such as stair climbing, attacks of coughing, etc. If we imagine in such 
cases that, by reason of deeper and slower respirations and more 
vigorous heart action, respiratory and cardiac compensation has been 
maintained, but only just maintained, in spite of the stricture, it is 
easy to see how some comparatively slight exertion might add sufficient 
work to the already overworked heart to upset the delicately adjusted 
balance. Then to the slight, and, perhaps, altogether unnoticed, con- 
stant dyspnoea would be added the paroxysmal attack. The failure of 
cardiac compensation would be followed by failure of respiratory com- 
pensation which would show itself in the form of a suffocative attack. 
Under the absolute rest made necessary by such an attack it is also 
easily conceivable that the heart should gradually regain its equilib- 
rium, and that the paroxysmal dyspnoea should be replaced by the 
slight, and purely tracheal, constant dyspnoea. In the same way any 
transient inflammatory swelling of the mucous membrane of the trachea 
and bronchi, which might temporarily still further diminish the lumen, 
would cause increased labor for the heart, and might, therefore, pre- 
cipitate such an attack of paroxysmal dyspnoea. 

Bate of Breathing. In the reports of cases of syphilis of the trachea 
and bronchi very little can be found concerning the actual rate of 
breathing. In most of the cases where the rate is definitely stated the 
condition of stenosis had existed for some time, and, to the purely 
tracheal dyspnoea, there had been added that due to cardiac insuffi- 
ciency ; so that the' respiratory rate has usually been above the normal. 
In many of the cases, however, although the number of respirations to 
the minute is not mentioned, the comparative slowness of the breathing 
is implied by the statement that each inspiratory act was greatly pro- 
longed. Finally, in a few cases the respiratory rate is given as dis- 
tinctly below the normal. The most striking example of this is seen 
in the case of Worthingtoffi (almost the first case reported), in which, 
owing to the great prolongation of the inspiration, the whole breathing 
act occupied a period of about ten seconds — the respirations averaging 
not more than six to the minute. 

Stridor. Among aU the symptoms of tracheo-bronchial syphilis none 
is perhaps so conspicuous and striking, when present, as the peculiar 
stridulous sound which, in so many of the cases of stenosis, accom- 
panies one or both respiratory acts. Its occurrence among the 77 cases 
whose symptoms are here analyzed may be tabulated as follows : 

stridor (whether inspiratory or expiratory not stated) . . .17 cases. 

“ with both inspiration and expiration S “ 


“ with inspiration alone 12 " 

“ -svith expiration alone 1 " 
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Stridor, then, was mentioned as present in about 50 per cent, of the 
cases. As the reports are, in some instances, decidedly meagre in the 
details of the symptoms, it is very probable that this %ure is somewhat 
below that of its actual frequency. 

Among the 21 cases in which the respiratory time of the stridor is 
definitely stated, it will be seen that in 12 the sound occurred with 
inspiration alone, and in 8 only, with both inspiration and expiration. 
In most of these latter cases, moreover, the stridor is spoken of as 
having been more intense with inspiration than with expiration. No 
instance is given in which this rule was reversed. In some cases the 
sound has been only inspirator}'- during quiet breathing, but upon any 
exertion has been audible during expiration as well. 

In only o?ie of the cases was the stridulous sound present with expir- 
ation alone. In this case (XI,), which in some respects is unique, the 
dyspnoea as well as the stridor was almost altogether with expiration, 
and was due chiefly to the valve-like action of a large piece of eroded 
cartilage which, with expiration, would be lifted up and would almost 
completely close the tracheal lumen. 

It may safely be concluded, I think, from all this, and from the fact 
that the marked prolongation of inspiration is commented upon in so 
many of the reported cases, that with syphilitic stricture (tis with other 
forms) the dyspnosa and the stridor are regularly most distinct with 
inspiration, and that very commonly they are evident only during that 
part of the breathing act. 

It is evident that the intensity of the stridor will depend not alone 
upon the size of the stricture, but, as well, upon the length and vigor 
of the respirations, and that, ccderis parihis, the deeper and more 
powerful the inspiration the more pronounced is likely to be the accom- 
panying sound. If this be the case we should expect the stridor to be 
most marked in the cases where the dyspncea due to the stenosis had 
not yet been augmented by that due to a failing heart ; in other words, 
where the respirations were still slow and deep, rather than rapid and 
superficial. 

A study of the cases seems to support this assumption, although the 
lack of detail in many of the histories makes it difficult to reach a 
definite conclusion. 

It is certain that not every case of stricture is accompanied by 
stridor. In Case LI. the symptomfe were those only of emphysema ; 
there was no stridor whatever, and yet the autopsy showed, in addition 
to emphysema, a considerable stricture of the trachea and great nar- 
rowing of the left bronchus. In Case LVI. the symptoms were entirely 
pulmonary, no evidence of tracheal stenosis being present, but the 
autopsy revealed many gummatous swellings and bands of scar tissue 
throughout the trachea. 
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In Case XX. the clinical picture was that of chronic pulmonary 
phthisis, although both bronchi were shown, post-mortem, to liave been 
greatly contracted. In Case LVIII. a gummatous tumor in the upper 
part of the trachea, which almost filled its lumen, gave rise to no stridor. 

On the other hand, in Case LXIV., Gairdner observed, in addition 
to slight, constant dyspnoea and cough, attacks of paroxysmal dyspnoea, 
accompanied by inspiratory stridor. At the autopsy there was found 
a very large ulcer involving almost the whole circumference of the 
lower end of the trachea and extending into the main bronchi, but no 
mention whatever is made, however, of any stenosis of either trachea 
or bronchi. 

Concerning the character of the stndulons sound, the descriptions 
differ widely. Its most characteristic form seems to be that which 
was first so graphically described by Worthington,® who compares it 
to the “ roaring ” sound made by unsound horses. The French writers, 
in their term carnage, have adopted the same comparison. But the 
tone is by no means always “roaring” in character. Sometimes the 
pitch is much higher and the sound is whistling or sibilant. In some 
cases the writers have described it as exactly similar to the stridor 
produced in the larynx by paralysis of both posterior crico-arytenoids 
(LIX.). Indeed, in most cases, the sounds seem to bQ indistinguishable 
from those produced in laryngeal stenosis. 

The intensity of the stridor varies greatly as might be expected. In 
several cases it is described as so loud as to interfere with the sleep of 
other patients in the ward. Sometimes it has been a faint sibilant 
sound scarcely audible except upon exertion. In two cases (XXXVII. 
and LIX.) it was especially loud during sleep. 

The stridor, moreover, does not seem to depend upon the location 
of the stricture. It is heard when the bronchi alone are stenosed, and 
may be loud even when only one bronchus is narrowed (X.). 

Pain. Pain of some sort is mentioned in 13 reports (17 per cent.). 
In 3 cases (VII., X., and XV.) it was felt as a dull, constricting feel- 
ing behind the sternum. In Case VI. pain was felt at the level of the 
larynx, although the lesions were located at the lower end of the 
trachea and in the bronchi. Twice (XXT. and LXVIII.) Avas the 
pain referred to the suprasternal notch. In the first case there was 
only a cicatricial stricture at the bifurcation ; in the second there was 
extensive ulceration of the trachea between the sixth and ninth rings, 
as Avell as stricture of the trachea at the bifurcation and of the right 
bronchus. 

In 4 cases (XXXVI., XXXIX., XLIL, and LXX.) the location of 
the pain is not given other than as in the throat or trachea. Gnawing 
pain was felt between the shoulders in Case LV., in Avhich the autopsy 
showed many small ulcers throughout the trachea and bronchi. 
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In Case LVIII, pain and tenderness just below the larynx were the 
conspicuous symptoms, and were due to a gumma situated in the 
trachea at that point. Pain and tenderness were caused at about the 
same point in Case LXVI. by compression from a peritracheal mass. 

It seems doubtful, from a study of the cases just mentioned, if the 
location of the pain is of much value in determining the position of 
the lesion. 

Tenderness. Tenderness on pressure is mentioned only three times 
in all. Once it was noticed over the larynx in a case (XXXIX.) in 
which the larynx was involved in the lesion ; once there was great 
tenderness over the upper part of the trachea, with a gummatous tumor 
on the inner surface at that point (LVIII,), and once (LXVI.) over 
the right side of the trachea in a case with extensive peritracheal 
induration. 

Voice. Reference to the voice was made in 34 of the cases. Among 
these it was found normal in 10 (30 per cent.). In 4 other cases it was 
clear but weak. Twice (XXXIII. and XXXV.) there was complete 
aphonia, although the larynx was normal. In both of these cases 
there was marked stenosis from membranous bands situated just below 
the larynx. 

Aphonia occurred in 2 other cases, but in each of these there was 
some lesion of the larynx. In 6 cases (IX., XXXVIII., XLIV., 
LXVI, LXXIV., and LXXXII.) the larynx was found normal, 
although the voice was hoarse or rough. In another case, with a 
normal larynx (XXXVII.), the character of the voice varied greatly ; 
at times there would be aphonia, at other times the voice would be 
harsh and rough, at still others it would be quite clear. 

It is evident, therefore, in tracheal and bronchial syphilis, that, even 
with a normal larynx, the vocal sounds may assume almost any abnor- 
mal character and may even disappear altogether, and that, therefore, 
a hoarse or even whispering voice cannot be taken as evidence that the 
obstruction is in the larynx rather than below. ^ 

Betraction of Tissues dxiring Inspiration {Tirage). ■ A distinct 
sinking-in of the tissues during inspiration was observed in 9 of the 77 
cases. In most of these this was apparent not only at the root of the 
neck, but also in the epigastrium and along the free border of the ribs. 

Movement of Largnx. Gerhardt,** in his classical description of the 
signs of tracheal stenosis, lays much weight upon the limitation of 
vertical movement of the larynx in this condition as compared with 
that of laryngeal stenosis, and goes so far as to say " in spasmodic and 
striduious breathing laryngeal movement of less than one centimetre 
•is a certain sign of tracheal or tracheo-bronchial stenosis.” 

Statements concerning the mobility of the larynx can be found in 
only 6 of this series of cases. In 2 (XXX. and XXXVII.) the larynx 
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is described as not moving at all witli respiration ; three times 
(XLVII., LII., and LXXVI.) it is said to have moved only very 
slightly, and in 1 case (XXXVIII.) the amount of respiratory excur- 
sion is given as one centimetre. These few statements, therefore, as 
far as they go, support the view of Gerhardt, since in only 1 of the 6 
cases was there anything more than very slight movement, and in this 
case the movement (1 centimetre) was considerably less than one is aj)t 
to see in conditions where the obstruction is in the larynx. 

Pulmonary Signs. Physical examination of the lungs in the 
different cases gave results of the most miscellaneous character. In 
12 of the cases the respiratory murmur was entirely masked by the 
loud stridor. In another instance it was obscured by tracheal rhonchi. 

In 10 cases the signs are described as those of bronchitis. In two 
others (XX. and XLIX.) the pulmonary signs, as well as the clinical 
features in general, were those of chronic phthisis. In Case LXXIII., 
with stricture of the left bronchus, there was loud tubular breathing 
over the right chest, while the breathing was inaudible on the left side. 

In a number of the cases the respiratory sounds were very feeble 
over both chests. Among those cases which were complicated by 
pneumonia there were, of course, corresponding signs. In many 
instances no careful description of the physical signs of the lungs 
is given. 

Miscellaneous Symptoms, In a number of the cases (XX., 
XXXY., XXXVIII., XLII., XLIX., LV., LVI., LXVI., and 
LXXXl.) emaciation was a conspicuous feature. In some of these 
cases there were profuse sweats as well, and these, with the emaciation 
and cough, made the resemblance to chronic phthisis very strong. 
In several instances (especially in XXIII. and XXXVIII.) attacks of 
chills and fever were common. 

Dysphagia was noticed three times (XVIII., XXXIX., and LXX.). 
In one of these there were lesions of the larynx as well as of the 
trachea. In Case LVII. a communication between the trachea and 
oesophagus was formed by ulceration, with the subsequent entry of food 
into the trachea during swallowing, and, eventually, death from inhala- 
tion pneumonia. 

A. jjulsus paradoxus was noted in 1 case (LXXXl.), with the signs of 
tracheal stricture. 

In case LXXVI., in which both inspiration and expiration were 
very labored, a soft, tumor-like prominence appeared above the left 
clavicle, which was tympanitic on percussion and which was regarded 
as an emphysematous ballooning of the apex of the left lung. 

Another curious and rare condition was that of tracheocele (LXXV.). 
The patient, a man, aged twenty-five years, noticed the gradual devel- 
opnient of a tumor in the median line of the neck just below the larynx. 
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whicli in six weeks reached the size of a walnut. Laryngoscopical 
examination showed, in addition to evidences of syphilis in the throat, 
an irregular ulcer on the anterior wall of the trachea. Pressure upon 
the tumor in the neck would cause it to diminish in size, a hissing 
sound could be heard in the throat, and air and fluid could be seen to 
enter the trachea through the ulcer. 

Diagnosis. For the purposes of diagnosis, cases of syphilis of the 
trachea and bronchi may be conveniently divided into: 1. Those 
without signs of obstruction to breathing. 2. Those with such obstruc- 
tion. 

In the first class of cases the recognition of the nature of the trouble 
will usually be a very difficult and often a quite impossible, task. The 
symptoms likely to be present — cough, pain, blood-stained sputa or 
free hemorrhage — are all of them common to various pulmonary con- 
ditions of much more frequent occurrence, and the suspicion of tracheo- 
bronchial syphilis could hardly be raised except by the discover}' in ' 
the trachea, by laryngoscopical examination, of ulcers or localized 
swelling, or by the presence of such a group of symptoms in patients 
showing other syphilitic manifestations, and in whom the other more 
common affections could with reasoniible certainty be excluded. 

In the second class, which, fortunately for diagnosis, includes most 
of the cases, the question resolves itself into two parts: 1. Does 
tracheal or bronchial obstruction exist? 2. Is such obstruction due 
to syphilis? 

Obstruction in the larger air passages — i. e., larynx, trachea and 
large bronchi — manifests itself in a clinical picture which is. usually 
characteristic and unmistakable. This consists of : 1. A peculiar 
type of dyspnceic breathing, in which the prolonged, labored, and rela- 
tively slow inspiration and the shorter, easy expiration follow each 
other without the usual pauses. 2. A stridulous sound chiefly or 
altogether inspiratory. 3. In most eases an inspiratory sinking-in 
{tirage) of the tissues of the root of the neck, the epigastrium, and the 
lower intercostal spaces. 

The differentiation of laryngeal obstruction from that occurring in 
the trachea or bronchi should present no difficulties except in cases 
where it is not possible to make a satisfactory laryngeal examination. 
These may be met in children and also in adults whose throats are in- 
tolerable to the necessary manipulations, or whose dyspnma is so intense 
as to make such an examination impossible. 

Even without an inspection of the larynx the differentiation can 
usually be made, although it must be admitted that the difficulties to 
be met may be very great. Careful examination of the throat, at least, 
can be made in all cases, with the view of excluding such obstructive 
conditions as retropharyngeal abscess and quinsy. 
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The points likely to be helpful in distinguishing tracheo-bronchial 
stenosis from that occurring in the larynx may be enumerated as follows : 

1. History. 

2. Character of voice. 

3. Amount of respiratory movement of the larynx. 

4. Attitude of the head during inspiration. 

5. Location of the inspiratory thrill. 

6. Point of greatest intensity of stridor. 

7. Variation in the signs over the two sides of the chest. 

Careful inquiry into the history of the case, concerning mode of 

onset, character of cough, position of pain, dysphagia, hoarseness, etc., 
is likely to reveal some fact of value in determining the position of 
the obstruction. 

The character of the voice is of much less diagnostic value than 
might at first be supposed. As has already been shown, the voice is 
frequently hoarse, and may be even aphonic, in cases of tracheal sten- 
osis with normal larynges. On the other hand, in one condition of 
laryngeal obstruction — that of bilateral paralysis of the abductor 
muscles — the voice may be quite unaffected. 

The typical voice of tracheal stenosis is a light, clear one, of some- 
what restricted range, and in conditions of obstruction of the large air 
passages the presence of such a voice would suggest that the stenosis 
existed at some point below the larynx. It should be borne in mind, 
however, that such a voice would be quite compatible with at least 
one form of laryngeal obstruction. 

It was GerhardP* who first emphasized the fact that in laryngeal 
stenosis the normal slight downward movement of the larynx during 
inspiration was much increased by the impact of the inspired air against 
the upper surface of the obstructed glottis, and that in an effort to 
offset this and to afford a point of support to the larynx the head was 
retracted and the chin elevated. He asserted that in dyspnoea due to 
obstruction below the larynx this exaggerated movement of the larynx 
did not occur, nor was the head retracted, and he believed, therefore, 
that these two points furnished valuable aid in differentiating from 
laryngeal stenosis that of the trachea and bronchi. 

Among the cases here analyzed (as has been said under Sj^mptom- 
atology), Gerhardt’s assertion that in tracheal stenosis the larynx shows 
little or no respiratory movement, seems to be borne out by the records 
of the few cases in which the point is mentioned. 

The other half of the dictum, however (that in laryngeal stenosis 
there is always an exaggeration of the normal respiratory movement of 
the larynx), rests, I think, upon a less firm basis. There is reason to 
believe that, occasionally at least, in laryngeal obstruction the eleva- 
tion of the chin and the contraction of the muscles supporting the 
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larynx may be so great as not only to prevent any exaggeration of the 
normal downward excursion, but even to cause a slight inspiratory 
elevation of that organ. 

Gerhardt’s conclusion, therefore, that in labored and stridulous 
breathing a laryngeal movement of less than one centimetre indicates 
always tracheal or tracheo-bronchial stenosis, must be accepted with 
some reserve. Where the excursion is greater than one centimetre, 
however, there is strong presumptive evidence 'that the obstruction is 
in the larynx rather than below. . 

The attitude of the head and chin, likewise, seems to be not 
altogether trustworthy. At least Neumann-’ reports a case of tracheal 
stenosis, in a child, due to enlarged glands in the thorax, in which the 
head was retracted and the chin elevated throughout. 

Careful palpation of the larynx and trachea will sometimes lead to 
the localization of the obstruction by the finding of the point at which 
an inspiratory thrill can be most distinctly felt. Such a thrill, how- 
ever, is by no means always present. 

In the same way the point at which the stridor is loudest may some- 
times be readily determined by the stethoscope, and this will usually 
correspond to the point of obstruction. Where the stricture lies behind 
the sternum, however, the stridor might, as Gerhardt points out, be 
heard louder over the larynx than over the point of stricture. In this 
connection it should be mentioned that Aufrecht” noticed in 3 cases of 
stenosis of the lower part of the trachea that the normal tracheal 
breathing sound could not be heard in listening over the trachea with 
the stethoscope, and he believes this disappearance of the tracheal 
breathing sound to be a sign of some value in tracheal stenosis. 

No difficulty should be met in distinguishing laryngeal stenosis from 
that of a single bronchus. The diagnosis of the latter condition can 
usually readily be made by a careful comparison of the signs of the 
two sides of the chest.- On the affected side there will be found usually 
restricted expansion, diminished vocal fremitus, enfeebled or absent 
respiratory sounds, and diminished vocal resonance. 

It having been determined that the stenosis is in the trachea or 
bronchi rather than in the larynx, there remains the often more diffi- 
cult task of deciding upon the nature of the obstruction. Stenoses 
due to syphilis must be distinguished from those due to a great variety 
of other causes , some of which are of much more frequent occurrence. 

These non-syphilitic forms of tracheo-bronchial stenosis may be con- 
veniently grouped into (1) those due to compression from without, and 
(2) those caused by obstruction from within. 

The conditions likely to cause compression of the trachea along its 
course in the neck, such as goitre, enlarged lymph nodes, etc., can 
usually be readily recognized. In the thorax, however, such compres- 
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sion of the trachea or bronchi may be very difficult to demonstrate. 
The list of causes includes thoracic aneurism, enlargement of the 
tracheo-bronchial and mediastinal glands in tuberculosis, pseudo- 
leuksemia, etc., tumors and abscess of the mediastinum, carcinoma of 
the oesophagus, enlargement of the thymus gland, etc. It must be 
remembered in this connection, moreover, that syphilitic enlargement 
of the tracheo-bronchial lymph nodes may be added to the lesions of 
the interior of the trachea or bronchi. 

Of the possible causes of obstruction operating from within there 
are to be mentioned : 

1. Foreign bodies. 

2. Simple and malignant new-growths (polypi, primary carcino- 
mata). 

3. Lupus. 

4. Chronic glanders. 

6. The chronic blennorrhma of Stoerck. 

6. Tuberculosis. 

7. Leprosy. 

8. Cicatrization of the ulcers of variola. 

9. Scars following the use of intubation or tracheotomy tubes. 

10. Hysterical spasm. 

11. Accumulations of mucus, etc. 

The diagnosis of syphilitic stenosis from obstruction due to a foreign 
body would, for obvious reasons, hardly offer difficulty. 

Mucous polyps and primary carcinomata of the trachea, while ex- 
ceedingly rare, do occur and might be impossible of differentiation 
from syphilitic disease unless seen by the laryngoscope. A history of 
long-standing cough, of blood-stained sputa, of tracheal pain or ten- 
derness preceding the signs of obstruction, together with a history of 
syphilis and especially of severe, late manifestations, would point 
toward the latter disease as the cause of the stenosis. 

Kegarding the appearance of tuberculous disease in the trachea, 
Wright^^ says that he can find the record of only a single case in which 
tuberculosis was either primary in the trachea or was confined to it to 
the exclusion of the larynx. A case of spasmodic stricture of the 
trachea, ascribed to hysteria, has been reported by Landgraf.'® An 
instance of sudden bronchial obstruction due to the accumulation of 
thick mucus during an attack of acute bronchial catarrh is recorded 
by Deri.-^ 

PRoaNOsrs, Mortality. In Vierling’s list’® of 46 cases death 
occurred in 39 ; 3 were cured, and more or less improvement was seen 
in the remaining 4. In the present series of 82 cases there Avere 58 
deaths and 15 cures, while the remaining 9 were reported as improAmd. 

The mortality among the 128 cases, therefore, was 7 6 per cent. The 
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number of cures is given as 18 (14 per cent.), while in 10 per cent, 
improvement of greater or less degree was recorded. 

Cause of Death. Among the 68 fatal cases in the 2 >r^ent series, 
death was caused in 19 by the development of some form of pneu- 
monia. In 2 of these cases the pneumonia was the result of the in- 
halation of food particles after perforation of the oesophagus. 

In 11 of the cases death was directly produced by a paroxysmal 
suffocative attack. In 4 cases it was due to sudden profuse hemor- 
rhage from perforation of one of the large bloodvessels. 

In most of the remaining cases the fatal ending came as the result 
of exhaustion and gradual cardiac failure. In a few instances it was 
due to syphilitic lesions in other parts of the body or to some inter- 
current disease. 

The relation of prognosis to the ear/y recognition of the nature of the 
affection is clearly seen among the cases of this series. Of the 15 
cures 13 occurred in cases where the lesions (gummata or ulcers) could 
be seen by the laryngoscope, and were thus early recognized and 
treated. In a fourteenth case, although the laryngoscopical examina- 
tion failed, the diagnosis was readily made from the presence of 
syphilitic manifestations in other parts of the body. In only 1 case 
(LXXVI.) was a cure effected where the lesions were of long standing, 
and where the obstruction was due to cicatricial contraction. 

The prognosis bears a very definite relation also to the position of 
the lesions. It is evident that in general the higher in the trachea the 
lesions the more readily, and, therefore, the earlier, will the diagnosis 
be made. So also when the disease is high up in the trachea are the 
cases much more susceptible of successful treatment by mechanical 
measures. 

From what has been said it is obvious that the character of the 
lesions also will greatly affect the prognosis, Gummata and ulcers, in 
most cases, readily respond to antisyphilitic treatment. When the 
obstruction is due to contracting bands of cicatricial tissue much less 
is to be expected from treatment by drugs. 

The condition of the other organs, especially of the lungs and heart, 
must greatly influence the duration of life and the chances of relief. 
This subject has been discussed at some length under the head of 
Dyspnoea. So long as the respiratory acts, in cases of obstruction, are 
slower and deeper than normal, it is safe to assume that no serious 
secondary changes have yet taken place in the lungs or heart. Such 
pulmonary and cardiac insufficiency is usually promptlj’’ shown by a 
change in the character of the dyspnoea by which the breathing 
becomes rapid and superficial and the characteristic picture of stenotic 
dj'spncea is replaced to some extent by the more familiar one of cardiac 
dyspnoea. 
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Teeatment. The results of treatment have been studied in the 82 
cases which make up the present series. In only 29 of these was a 
rational treatment carried out sufficiently to warrant the formation of 
a judgment as to its efficacy. In all the other cases either the nature 
of the condition was not recognized or the patient was seen only after 
some grave complication had developed and had rendered the case 
hopeless. 

Among these 29 cases only 3 failed to respond satisfactorily to treat- 
ment. One of these was a case of inherited syphilis in which the 
character of the lesion was not determined (XVIII.). One (LXXIII.) 
showed diffuse fibrous thickening of the left bronchus with great sten- 
osis, and in one (LXYI.) the obstruction was due to compression from 
extensive peritracheal deposit (in this case treatment was begun onlj’^ 
five days before death). 

Of the other 26 cases 15 were cured and 11 showed improvement of 
greater or less degree. In most of the latter cases, moreover, the 
improvement was marked and apparently permanent. 

Among the 15 cases cured the character of the lesions in the trachea 
could be made out in all but 1. These 14 cases included 9 (XIV., 
XIX., XXXVII., XLI., LVIII., LIX., LXXII., LXXIV., and 
LXXX.) in which the symptoms were due to circumscribed or diffuse 
gummata; 3 (XXVII., XXXVI., and LXXV.) to ulceration; 1 
(XXXIII.) to membranous bands forming a sort of false glottis, and 
1 (LXXVI.) to cicatricial stenosis of the lower end of the trachea and 
of the left bronchus. 

The nature of the lesion in the 11 cases improved by treatment 
could be determined in only 4. In 3 of these (XXX., XLV., and 
LXXVIII.) there was a gummatous thickening of the tracheal wall. 
In 1 (XLVI.) a diaphragm-like membrane existed at the third tracheal 
ring. The very few cases of cicatricial stenosis in which relief was 
obtained were all (except Case XXXIII.) benefited only by mechanical 
measures. 

As regards the details of anti-syphilitic treatment, the greatest benefit 
seems to have been obtained from large doses of the iodides, although 
some of the cures were effected by the combination of mercury and 
potassium iodide. Some of the early French writers (e. </., VidaP®) 
believed that too rapid cicatrization of the ulcers or gummata tended 
to increase the dangers of subsequent stenosis, and thej' took pains, 
therefore, to interrupt the treatment from time to time in the hope of 
avoiding this complication. By most of the later writers this precau- 
tion is regarded as unnecessary, to say the least, and the drugs have 
usually been pushed to the limit of tolerance. In 1 case (LXIV.) Ingals 
saw little result from 30-grain doses of sodium iodide, but when the 
drug was increased to 120 grains t. i. d. there was marked improvement. 
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Such large doses of the iodides, however, are not altogether without 
danger because of the sudden (ndema of the mucous membrane which 
occasionally develops. Wright’* and others have seen instances of 
alarming dyspnoea produced thus in cases of tracheal and lar 3 mgeal 
stenosis. 

McKenzie” believes that cases of syphilis of the air passages have 
been benefited and cured by the occurrence in the patient of some acute 
febrile disease such as scarlatina, measles, or erysipelas. This idea is 
indorsed by Parrain.’” 

In addition to the treatment by antisyphilitic remedies, satisfactorj' 
and even brilliant results have been obtained in a few cases of stenosis 
b}’’ mechanical means. These measures consist in : 1. The gradual 
dilatation of a stricture by the introduction of catheters through the 
larynx. 2. Such dilatation through a tracheotomy wound. 3. The 
use of a tracheotomy canula. 

Relief was obtained by the introduction of sounds through the larynx 
in 3 cases. This successful dilatation of a tracheal stricture by cathe- 
terization was first demonstrated by Schroetter*' in a case of cicatricial 
stenosis following syphilitic ulceration (XXVII.). The scar of the 
healed ulcer formed a membranous constriction of extreme grade, which 
was gradually dilated by catheters and hard rubber bougies of increas- 
ing size. The patient eventually learned to introduce the catheter 
himself (see further account by Arnold’’), and was sent home entirely 
relieved, with instructions to continue the daily introduction of the 
catheter. (In a case also of cicatricial narrowing of the entrance of 
both main bronchi, believed to be due to variola, Schroetter” obtained 
considerable relief from the same method of treatment.) 

The second case of syphilitic stenosis relieved in this waj' was that 
of Masse?' (XLVI.). A membranous stricture, at the level of the 
third tracheal ring, admitting only a No. 12 French catheter, . was 
greatly improved by gradual dilatation. 

The third case of syphilitic stricture relieved thus was reported in 
1895 by Seifert.” The results reached in this case are so remarkable 
as to warrant its citation in some detail. 

A man, aged forty-three years, was sent to Gerhardt, with the 
diagnosis of tracheo-bronchial stenosis from gummatous cicatrization. 
There had been a gradually increasing difficultj’’ of breathing for one 
year, shown especiallj’’ upon any exertion. Antisyphilitic treatment had 
gi ven only slight relief. Examination showed much slowing of the respi- 
ration, with lengthening of both acts, a loud inspiratory and expiratory 
stridor, inspiratorj’’ sinking-in of the epigastrium, almost complete cessa- 
tion of respiratorj' activity over the left lower lobe, and a tumor-like 
bulging above the left clavicle, giving a tympanitic note on percussion. 
The larynx moved only slightly with the labored respirations, and the 
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laryngoscope showed it to be normal. In the trachea slight stenosis 
could be noticed at the third cartilage, and a more marked narrowing 
immediately above the bifurcation, A diagnosis could be made of 
cicatricial stenosis of the trachea and left main bronchus. The promi- 
nence above the left clavicle was believed to be an emphysematous 
ballooning of the left upper lobe. Seifert first dilated the tracheal 
stricture by means of Schroetter’s bougies and obtained some relief 
from this. He then essayed the catheterization of the left bronchus. 
Beginning with a bougie of 5.5 mm. he was able gradually to introduce 
larger and larger sounds until he could enter the main bronchus with 
one of 12.5 mm. diameter. After ten weeks of almost daily catheteri- 
zation the patient was discharged in excellent condition, with the dis- 
appearance of almost all of the symptoms, including the emphysematous 
bulging above the clavicle. The subsequent history of the case is not 
given. 

The successful catheterization of a bronchus was first reported in 
1887 by Landgraf,^“ who obtained considerable temporary relief in a 
case of stenosis of the left bronchus, which was thought at the time to 
depend upon cicatricial contraction, but which eventually proved to be 
due to the pressure of an aortic aneurism I 

There is no doubt that the trachea and bronchi can acquire a sur- 
prising degree of tolerance to such instrumentation. Indeed, in the 
cases cited the reaction following the frequent passage of bougies was 
more apparent in the larynx than in the parts below. 

Tracheotomy. The record of the performance of this procedure 
among the cases of tracheo-bronchial syphilis here cited is instructive 
in that it shows how futile and irrational, in many cases, was the opera- 
tion, and emphasizes anew the great importance of an accurate diag- 
nosis of both the character and the seat of the lesion. 

Tracheotomy was performed seventeen times. In 10 cases (V., VI., 
XXL, XXIV., XXXIL, LIL, LX., LXV., LXX., and LXXI.) no 
good whatever was accomplished by the procedure, the obstruction 
being situated entirely or in great part below the level of the canula. 
In three cases (HI., XVI., and XXXIV.) slight and temporary relief 
was noticed, although it was found later that the tube did not reach the 
point of obstruetion. 

Two other cases, in which the dyspnoea was due partly to tracheal 
stenosis and partly to paralysis of the abductors of the larynx, showed 
eonsiderable improvement which was, however, only temporary. 

Finally, in 2 of the 17 cases tracheotomy was of real and permanent 
value. In 1 of these (XV.) an -examination with the finger through 
the wound revealed the stricture some distance below. By means of 
a long tube this obstruction was passed and the symptoms were relieved. 
Nineteen mouths later the patient was alive and was still wearing the 
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tube. (It would seem in this case as though much good might have 
been accomplished by gradual dilatation of the stricture through the 
tracheotomy wound.) In the second case (XLV.) the stricture was 
situated one-half inch below the larynx and followed gummatous deposit 
at that point. The dyspnoea was relieved by tracheotomy below, and 
■under large and interrupted doses of potassium iodide the obstruction 
was so much improved that after six months the tracheotomy tube could 
be discarded. 

The purposes and limitations of tracheotomy should be clearly kept 
in mind. It cannot be gainsaid that in the past the operation has 
often been done hastily and ill-advisedl)% In tracheo-bronchial syphilis 
it can serve only one of two purposes : first, to relieve urgent dyspnoea 
by admitting air to the trachea below the point of obstruction, and, 
second, to aid in the mechanical treatment of stricture bj’' the intro- 
duction of bougies or canulas. Concerning the first use it is evident 
that this must be limited to lesions of the upper end of the trachea. 
As a means of furnishing an entrance for instruments for the dilatation 
of sti’ictures its value is somewhat uncertain. It may be doubted 
whether a stricture situated at the lower end of the trachea or in a 
bronchus can be approached any more easily through a tracheotomy 
wound than through the larynx. In either case the matter is difficult 
enough and demands the skill of an expert laryngologist. The latter 
method, moreover, has certain obvious advantages over tracheotomy in 
the diminished likelihood of a complicating inhalation pneumonia. 

The following are the condensed records of 81 cases not hitherto col- 
lected, which, with my own case and the 46 tabulated by Vierling, 
form the basis of this paper : 

Case I. — Munk.” Male, aged nineten years. Syphilis one and 
one-half years before. Cough, purulent expectoration and emaciation 
for some months. Death. Autopsy. Many small ulcers in larynx 
and throughout all the bronchi. 

Case Il.—Watson.’ Sian. Evidences of late syphilis. Slight 
cough with sudden fatal hemorrhage. Autopsy. Large ulcer in left 
bronchus perforating branch of bronchial artery. 

Case III.— Gillespie.^® Sian, syphilitic. Sudden suffocative attack. 
Tracheotomy. Death. Auix)psy. Ulcers in trachea and both bronchi. 
Right bronchus constricted. 

Case IV.— Jones.'" Man, aged thirty-one years. Cough. Expec- 
toration of fragments of tracheal cartilages. Death two and a 
years later. Autopsy. Many scars in lower part of trachea and m 
both bronchi. Constriction, especially of left bronchus. 

Case V. — Charnal.*" Man, aged thirty-six years. Syphilis twelve 
years before. Cough and increasing dyspnoea for three months. 
Labored, stridulous breathing. Suffocative attack. Tracheotoro)^ 
Death. Autopsy. Cicatricial stenosis of lower part of trachea. Dila- 
tation of bronchi. 
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Case VI. — Boeckel." Woman, aged fifty-six years. Evidences of 
late syphilis. Cough. Increasing dyspnoea, -with suffocative attacks. 
Tracheotomy. Death. Autopsy. Cicatricial stricture at bifurcation, 
involving left bronchus. Old tuberculosis at apices of lungs. 

Case VII. — Vidal.’^® Woman, aged thirty-two years. Syphilis 
three years before. Cough. Emaciation. Increasing dyspnoea. 
Stridor. Normal larynx. Voice unchanged. Dull pain behind ster- 
num. Under KI all symptoms disappeared, except stridor on exertion. 

Case VIII. — Steiner.^^ Boy, aged twelve years. Inherited syphilis. 
Cough. Dyspnoea. Emaciation. Stridor. Orthopncea. Death after 
several months. Autopsy. Lower half of trachea much constricted 
by scars. Small polypoid tumor above bifurcation. Right bronchus 
much stenosed. Enlarged bronchial glands. Perihepatitis. 

Case IX. — Lancereaux.^'' Woman. For three weeks hoarse voice, 
cough, and gradually increasing dyspnoea. Orthopncea. Death from 
erysipelas. Autopsy. Stenosis of lower part of trachea and of left 
bronchus. Ulceration of trachea and right bronchus. Gummata of 
liver. 

Case X. — Worms.*® Woman, aged thirty-four years. Syphilis five 
years before. For six months a stridulous sound with breathing. 
Increasing dyspnoea. Cough. Attacks of suffocation. Sudden death. 
Autopsy. Enormous cicatricial stricture of left bronchus, with dis- 
appearance of cartilages. Enlarged bronchial glands. 

Case XI. — Prengrueber.“ Girl, aged eighteen years. Chancre 
nine months before. Increasing dyspnoea. Violent suffocative attacks. 
Expiration, especially labored, prolonged, and stridulous. Death. 
Autopsy. Extensive ulceration of trachea with necrosis of cartilages. 
Valve-like action of detached cartilage causing obstruction during 
expiration. 

Case XII. — Morell Mackenzie.*® Man, aged thirty-nine years. 
Sudden development of attacks of intense dyspnoea. Well between 
attacks. Ultimate death. Autopsy. Cicatricial stenosis of lower 
part of trachea. Lobular pneumonia. Gummata in liver and right 
kidney. 

Case XIII, — Erichsen.*® Man, aged thirty-eight years. Syphilis 
for seventeen years. For three months cough, dysphagia, and dyspnoea, 
especially at night. Loud stridor. Hoarse voice. Improvement 
under anti-syphilitic treatment. 

Case XIV. — Zurhelle.*’ Young woman. For several weeks cough 
and increasing dyspnoea. Whole of visible trachea greatly narrowed. 
Swollen mucous membrane covered with exudate and showing super- 
ficial ulceration. Under KI recovery in six months. 

Case XV. — Rey.®® (First case.) Woman, aged forty -two years. 
Evidences of late syphilis. For one month cough and increasing 
dyspnoea. Suffocative attack. Tracheotomy. Long cannla passes 
stricture. Patient living and wearing canula nineteen months later. 

Case XVI.— Rey.*® (Second case.) Man, aged forty-three years. 
Syphilis for ten years. Dyspnoea. Stridor. Suffocative attack. 
Tracheotomy. Death from pneumonia and empyema. Autopsy. 
Scars and ulcers throughout larynx and trachea. 

Case XVII. — Rey.*® (Third case.) Man, aged thirty-nine years. 
Chancre nine years before. Cough. Increasing dyspnoea. Repeated 
suffocative attacks. Loud inspiratory stridor. Sudden death. Autopsy. 
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Stricture of trachea above bifurcation. Ulceration and dilatation 
above this. 

Case XVIII, — Rey.’’® (Fourth case.) Girl, aged two and a half 
years. Mother syphilitic. Symptoms appeared -at age of ten months. 
Cough, hoarse voice, dyspnoea, and intense suffocative attacks. Stridor. 
No improvement by treatment. 

Case XIX. — Ives.'*® Man, aged thirty-live years. Syphilis fourteen 
years before. For six months cough, increasing dyspnoea, and stridulous 
breathing. Paralysis of left vocal cord. Gummatous mass seen in 
upper part of trachea. Complete recovery under mixed treatment. 

Case XX. — Pye-Smith.®“ Man, aged forty-two years. For two 
years all the symptoms of pulmonary tuberculosis ; then cerebral 
symptoms and death. Autopsy. Both bronchi much contracted and 
misshapen. Extensive peribronchiti.s. Interstitial pneumonia. Gen- 
eral dilatation of the bronchi. Gumma of dura mater. 

Case XXL — Obtulowicz.®* Man, aged thirty-two years. Syphilis 
ten years before. Increasing dyspnoea. Pain in suprasternal notch. 
Tracheotomy, Xo improvement. Sudden death. Autopsy. Annular 
cicatricial stricture at bifurcation of trachea admitting only a fine sound. 

Case XXII. — Beger.®® (First case.) J\Ian, aged thirty- three years. 
For three months cough, expectoration, dyspnoea, and cyanosis. Xo 
stridor. Pneumonia. Death, Autopsy. Some narrowing of trachea 
above ■ bifurcation and of beginning of both bronchi. Large ulcer in 
trachea above stricture. Cylindrical dilatation of smaller bronchi. 
Scar on penis. 

Case XXIII, — Beger.®'* (Second case.) Man, aged thirty-five years. 
Syphilis many years before. Symptoms lasted five weeks. Cough, 
chills, fever, and increasing dyspnoea. Physical signs of intense bron- 
chitis. Death. Autopsy. Small ulcer on posterior wall of upper part 
of trachea, with perforation of oesophagus. Inhalation pneumonia. 
Syphilitic lesions in testicles and elsewhere. 

Case XXIV. — Beger.®^ (Third case.; Woman, aged forty-two 
years. Syphilis for several years. F'or four months^ cough and 
increasing dyspnoea. Then stridor, cyanosis, suffocative attach. 
Tracheotomy. Death. Autopsy. Old scars in throat. Both main 
bronchi greatly stenosed by enormous thickening of the walls. Dila- 
tation of trachea above and of bronchi below. 

Case XXV. — Bernays.^ Man. Syphilis ten years before. Some 
cough and dyspnoea. Sudden death from hemorrhage. Autopsy. 
Small ulcer of trachea perforating arch of the aorta. 

Case XXVI.~Oudin.“‘ Man, aged thirty-five years. Syphilis five 
years before. Cough. Increasing dyspnoea. ^ Intense stridor. Trach- 
eotomy. Death in six months. Autopsy. Diffuse gummatous swelling 
of wall of lower end of trachea and of both bronchi, with marked 
stenosis. Many small ulcers, with submucous fistulous tracts. 

Case XXVII. --Schroetter.®’ Man, aged thirty-two years. Cough, 
Avith blood-stained expectoration. Ulcer seen in trachea, Avhich healed 
under mercurial inunctions. Two months later scar had formed a 
membranous stricture of extreme grade. This was gradually relieved 
by catheterization through the larynx. 

Case XXVIII. — Ewart.“ Woman, aged thirty-eight years. Evi- 
dences of old syphilis. Chronic bronchitis for many years. Bifid 
“ pulmonary and renal disease.” Autopsy. EAudences of syphilis in 
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liver, spleen, and throat. Extensive scars throughout trachea and 
both bronchi. Stenosis of orifice of left bronchus. Interstitial pneu- 
monia. 

Case XXIX, — Sturge.*® Boy, aged two and one-half years. In- 
herited syphilis. Intense dyspnoea and stridor. Cyanosis. Whispering 
voice. Sudden death. Autopsy. Extensive ulceration and cicatriza- 
tion of larynx. Beginning stenosis of upper parfof trachea. 

Case XXX. — MacKenzie.” (First case.) Boy, aged ten years. 
Inherited syphilis. For several weeks cough, aphonia, and increasing 
dyspnoea, with suffocative attacks. Loud inspiratory stridor. Inspira- 
tory thrill, greatest over lower part of trachea. Laryngoscope showed 
ulceration of larynx and redness and bulging of tracheal wall. Almost 
complete cure under mixed treatment. 

Case XXXI, — MacKenzie.®* (Second case.) Man, aged forty-five 
years. Autopsy. Extensive old scars in middle portion of trachea. 
Pneumonia of right upper lobe. Old tuberculosis of one apex and of 
bronchial glands. Syphilitic scars over skin and in pharynx. Peri- 
osteal thickening of tibia. Cirrhosis of liver. 

Case XXXII, — MacKenzie.®’ (Third case.) Young man. Syphilis 
five years before. For eighteen months increasing dyspnoea, at first 
only inspiratory. Paralysis of both abductors of the larynx. Trache- 
otomy unavailing. Death. Autopsy. Ulcers and gummatous infiltra- 
tion at lower end of trachea, with marked stenosis. Both recurrent 
laryngeal nerves involved in a mass of cicatricial tissue and enlarged 
bronchial glands. Large gumma at apex of lung. 

Case XXXIII. — Gleitsmann.®® Woman, aged thirty-two years. 
Syphilis for several years. Gradually increasing dyspnoea, with a single 
suffocative attack. Aphonia. Laryngoscope showed two membranous 
bands in trachea, opposite fifth or sixth cartilage, forming a sort of 
false glottis and causing great stenosis. Cured by KI, 

Case XXXIV. — Jacobson.®' Woman, aged forty-three j’^ears. 
Evidences of old syphilis in throat. For several weeks increasing 
dyspnoea, with paroxysmal attacks. Stridor. Tracheotomy. Tem- 
porary improvement. Death. Autopsy. Cicatricial stricture of 
trachea at fourth and fifth rings. Emphysema. Chronic congestion 
of organs. 

Case XXXV. — Lancereaux.®’ Man, aged forty-one years. Syphilis 
fifteen years before. Cough. Dyspnoea. Aphonia. Stridor. Blood- 
stained sputa. Emaciation. Death. Autopsy. Cicatricial stricture 
of lower end of trachea and of both bronchi. Stricture of lar3mx. 
Dilatation of bronchi. Syphilis of liver. 

Case XXXVI. — Semon,®® (First case.) Woman, aged forty-six 
years. Evidences of old syphilis. Pain in throat. Cough. Xo 
dyspnoea. Voice normal. Laryngoscope showed large ulcer in upper 
part of trachea. Cured by KI. 

Case XXXVII. — Semon.®® (Second case.) Girl, aged sixteen 
years. Severe syphilitic manifestations in throat three years before. 
Cough, increasing dyspnoea and stridor. Laryngoscope showed exten- 
sive reddish mass beginning at fourth idng and almost filling lumen. 
Complete cure in six weeks under mixed treatment. 

Case XXXVIIL— Kopp.®‘ (First case.) hlan, aged thirty-three 
years. Syphilis six years before. Cough, fever, chills, emaciation, 
increasing dyspnoea. Loud stridor. Suffocative attacks. Tumor 
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mass seen near lower end of trachea. Death. Autopsy. Enormous 
thickening of walls, and stenosis, of lower part of^trachea, and of both 
bronchi. Dilatation of bronchi. Interstitial pneumonia. 

Case XXXIX. — ^Kopp.®^ (Second case). Woman, aged sixty-five 
years. For two years cough, hoarseness, increasing dyspnoea, pain in 
throat, stridor. Tracheotomy. Death. Autopsy. Ulceration of larynx 
and trachea. Stenosis of trachea and left bronchus by extensive 
fibrous endotracheitis and peritracheitis. 

Case XL. — Schech.®'’ (First case.) Man, aged thirty-four years. 
Chancre fourteen months before. Severe cough, night-sweats, increas- 
ing dyspnoea, stridor, suffocative attacks. Sputum contained connec- 
tive and elastic tissue. Gradual recovery under KI. 

Case XLI. — Schech.®® (Second case.) Man, aged thirty-five years. 
Syphilis eleven years before. For one year cough, increasing d 3 ’^spncea, 
night-sweats, stridor. Laryngoscope showed at the lower end of trachea 
a nodular, dark red tumefaction, obstructing lumen of trachea and 
right bronchus. This mass disappeared under KI. 

Case XLII. — Davidson.®® Man, aged thirty years. For five months 
cough, expectoration, tracheal pain, increasing dyspnoea, stridulous 
breathing. Death, Axdopsy. Large, irregular ulcer at lower end of 
trachea. Right bronchus much constricted by sear tissue. Evidences 
of syphilis in liver, spleen, and testicle. 

Case XLIII. — Ingals.®’ (First case.) Man, aged forty- five years. 
Syphilis seven years before. Increasing dyspnoea, stridulous breathing, 
paroxysmal cough, tirage, suffocative attacks. Area of dulness to left 
of sternum. Larynx and upper half of trachea normal. Under large 
doses of KI marked improvement. Sudden death several months 
later. Cause unknown. 

Case XLIV, — Ingals.®' (Second case.) Man. Syphilis six years 
before. For two months violent coughing attacks, severe dyspnoea, 
stridor, tirage. Stricture located at lower part of trachea by ausculta- 
tion. Gradual improvement under the iodides. 

Case XLV. — Ingals.®’ (Third case.) Man, Hoarseness, cough, and 
d 3 'spnoea on exertion. Laryngoscope showed several small ulcerating 
gummata in the trachea one-half inch below the larynx. Later, the 
formation of cicatricial bands causing stenosis. Tracheotomy. Under 
antisyphilitic treatment stricture gradually disappeared. In six 
months tracheotomy tube could be removed. 

Case XLVI.— Mass§i.®‘ Woman, aged twenty-eight years. His- 
tory of probable syphilis. For two yearn dyspnoea and cough. In- 
spiratory and expiratory stridor. Laryngoscope showed in the trachea 
at the third ring a diaphragm-like membrane, with an oval opening 
admitting a No. 12 French catheter. Much improvement by catheteri- 
zation. 

CaseXLVII— Dreschfeld.®* hlan, aged thirty-nine years. Symp- 
toms for eight months. Cough, increasing dyspnoea, stridpr, firape, 
cyanosis, orthopnoea. Death. Autopsy. Small ulcer in middle 
of trachea. Fibrous thickening of tracheal wall as bifurcation, with 
stenosis of both bronchi. Bronchopneumonia. Syphilis of liver. 

Case XLVIIL — Gulliver.'® Woman, aged thirty-one years. 
Syphilis seven yearn before. Died of “ bronchitis and pleuropneu- 
monia.” Autopsy. Annular stricture of trachea above bifurcation. 
Scars of old ulcers in trachea and both bronchi. 
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Case XLIX. — Schuman-Leclerc.’® Woman, aged thirty-three 
years. Died with diagnosis of pulmonary and intestinal tuberculosis. 
Autopsy. Extensive ulceration and cicatrization in lower part of trachea. 
Ulcers in both bronchi. Larynx normal. Lobular pneumonia. 
Gummata of liver. Deforming endarteritis. Amyloid disease of 
spleen. 

Case L. — Turner.” Man, aged fort;^ years. Destruction of soft 
palate several months before. Sudden fatal haemoptysis. Autopsy. 
Large ulcer in trachea just above orifice of right bronchus, with per- 
foration of superior vena cava. Ulceration also of both bronchi. 

Case LI. — Besangon.'^ Man, aged sixty-two years. Syphilis forty 
years before. Symptoms chiefly those of emphysema. No stridor. 
No evidence of stricture. Death of pneumonia. Autopsy. Stricture 
of lower part of trachea. Much narrowing of bronchus to left upper 
lobe. Scars in liver. 

Case LII. — Gotthelf.” Woman. Doubtful history of syphilis. For 
four months cough, expectoration, and increasing dyspncea. Loud 
stridor. Tracheotomy. Death. Autnpsy. Two large ulcers in lower 
part of trachea. Below these an abscess in wall causing stenosis of 
trachea and left bronchus. Left bronchus and branches dilated beyond 
stricture. 

Case LIII. — Gougenheim.” Man, aged sixty years. Syphilis 
twenty years before. Increasing dyspncea, with loud stridor. Voice 
clear. Larynx normal. Orthopncea. Symptoms much improved by 
antisyphilitic treatment. 

Case LIV. — Parker.” Boy, aged fifteen years. Many signs of 
inherited syphilis. Increasing dyspncea. Inspiratory stridor. Club- 
bing of fingers. Died eventually of acute catarrhal pneumonia. 
Axdopsy. At one and a half inches above bifurcation begins an 
‘ ‘ obliterating endotracheitis,” with enormous thickening of the tracheal 
wall ivithin the cartilages. Same condition found in large bronchi. 
Left bronchus almost occluded. 

Case LV. — Silcock.” Man, aged thirty-two years. Syphilis eight 
years before. Symptoms for four months. Cough, expectoration, 
pain between the shoulders, emaciation. One hremoptysis. Death 
from pneumonia. Autopsy. Tracheal mucous membrane reddened 
and infiltrated. Many small ulcers. Ulcers throughout larger bronchi. 
Bronchi generally somewhat dilated. Pneumonia of right lower lobe. 
Gummata of liver. 

Case LVI. — Prankel.” (First case.) Woman,^ aged forty-one 
years. Hoarseness, cough, emaciation, weakness. Signs of consolida- 
tion at left apex. Paralysis of left vocal cord. Death from exhaus- 
tion. A^itopsy. Many irregular gummata throughout the lower two- 
thirds of trachea. Scars throughout trachea and both bronchi. 
Bronchi, bronchial glands, and left recurrent nerve embedded in a 
mass of dense fibrous tissue — “ diffuse indurative peribronchitis.” 

Case LVII. — Frankel.” (Second case.) Woman. Symptoms 
developed insidiously. Rupture of oesophagus in coughing attack. 
Death from inhalation pneumonia. Autopsy. Large area of ulcera- 
tion in trachea which at one point has perforated the oesophagus. In- 
terstitial hepatitis. Amyloid disease of spleen and kidneys. 

Case LVIII. — Lucas.” Woman, middle aged. Syphilis seven 
years before. For three months pain and tenderness in upper part of 
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trachea. Some cough and djspuma. Laryngoscope showed rounded, 
reddish mass on anterior wall of trachea just below larynx and almost 
filling lumen. Disappeared under KT. 

Case LIX.— hloure. (Mauriac.*'’) Woman, aged forty years. For 
several months increasing dyspnoea, loud inspiratory stridor and cough. 
Voice normal. Laryngoscope showed tracheal mucous membrane 
swollen, dark red, and covered with inflammatory exudate. Complete 
cure in one month by mixed treatment. 

Case LX. — Fauvel. (Mauriac.”) Patient only seen in an attack 
of suffocation requiring tracheotomy. Intense stridor. Death in a 
few hours. Autopsy. Large gumma situated astride the point of 
bifurcation of trachea and causing great obstruction. 

Case LXI. — Gulliver.^ Woman, aged thirty-eight years. For 
three months cough, increasing dyspnoea with paroxysmal attacks, 
stridulous breathing. Death. Autopsy. At lower end of trachea 
and in both bronchi many irregular, deep ulcers and much scar tissue. 
Stenosis of trachea and left bronchus. Pneumonia of left lung. Ex- 
tensive sears in soft palate. 

Case LXII. — Sokolowski.®^ (First case.) Boy, aged nineteen years. 
Cough and graduallj’’ increasing dyspnoea for three years. Later, 
suffocative attacks. Loud stridor. Voice clear. Larynx moves only 
very slightly on inspiration. Died in suffocative attack after trache- 
otomy. Autopsy. Diffuse hypertrophic and cicatricial thickening of 
tracheal wall with diminution of lumen. Inner surface granular, 
scarred, and ulcerated. Both recurrent nerves embedded in a mass of 
indurated bronchial glands. 

Case LXIII. — Sokolowski.®’ (Second case.) Man, aged fifty-six 
yeare. Syphilis twenty-five years before. Cough, gradually increasing 
dyspnoea, loud stridor. Gradual development of paralysis of both 
laryngeal abductors. Tracheotomy. Temporary improvement. Later 
suffocative attack. Death following a second h.’smoptysis. Xo autopsy. 
Author believes case one of tracheo-bronchial syphilis, with probably 
enlarged glands and compression of the recurrent nerves. 

Case LXIV.— Gairdner.®^ Woman, aged thirty-eight years. For 
several months cough, paroxysmal dyspnoea, blood-stained sputa, in- 
spiratory stridor. Death. Autopsy. Ulcer three and a half inches 
long in lower part of trachea, perforating wall at one point and extend- 
ing into both bronchi. Inhalation pneumonia. Gummata of liver. 

Case LXV.— Landgraf.“ Man, aged forty-six years. Syphilis for 
twenty years. Cough, increasing dyspnma, suffocative attacks. Trach- 
eotomy. Death. Autopsy. Extensive syphilitic changes in pharjmx, 
epiglottis, and larynx. Ulcers and scars in lower part of trachea and 
in both bronchi. Purulent peribronchitis. In right bronchus was 
found a portion of cricoid cartilage which was lacking from larynx. 

Case LXVI.— Raymond.®* (Lecureuil.”) Man, aged fifty-four 
years. Syphilis eighteen years before. For three mouths cough, 
emaciation, night-sweats, increasing dyspnoea. Intense inspiratory 
stridor. Tumor mass on right side of trachea. Death. Autopsy. 
Dense fibrous and caseous mass partly surrounding and compressing tlie 
upper part of trachea. Compression of right recurrent nerve. Syphilo- 
matous nodules throughout trachea. Pneumonia, Gummata of liver. 

Case LX'SMI. — Lancereaux. (Lecureuil.”) Man, aged sixty-two 
years. Syphilis for forty-two years. Gough, expectoration, dyspnoea. 
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nocturnal suffocative attacks. Death. Autopsy. Scars and stricture 
at lower part of trachea. Decent stricture at level of cricoid cartilage. 
Stenosis of bronchus to left upper lobe. Bronchopneumonia. 

Case LX VIII. — Mader.®.^ Woman, aged fifty-one years. Cough 
for two years. Increasing dyspnoea. Stridulous breathing. Tirage. 
Pain in suprasternal notch on swallowing. Death. Autopsy. Extensive 
ulceration in middle portion of trachea. Fibrous stricture of lower 
end of trachea and of right bronchus. Interstitial pneumonia. Dilata- 
tion of bronchi. Syphilis of liver. 

Case LXIX. — Davezac.®® (Favraud.) Woman, aged seventy-three 
years. Evidence of old syphilis in nose and throat. Dyspnoea, stridor, 
tirage, suffocative attacks. Death. Autopsy. Fibrous strictures of 
both main bronchi. 

Case LXX. — Wright. (First case.) Woman, aged thirty-three 
years. Cough, blood-stained sputa, emaciation, fever, increasing 
dyspnoea, suffocative attacks. Tracheotomy. Death two and a half 
months later. Autopsy. Whole of trachea irregularly thickened and 
ulcerated. Cartilages necrotic. Interstitial pneumonia of left lung, 
with dilatation of bronchi. 

Case LXXI. — Wright.^® (Second case.) Woman, aged fort3’^-five 
years. For three months cough, and blood-stained sputa. Later 
dyspnoea and suffocative attacks. Tracheotomy. Death. Autopsy. 
Trachea ulcerated throughout. Great stenosis two inches below larynx. 
Pneumonia. 

Case LXXII. — Parrain.’® (First case.) Woman, aged forty-nine 
years. Cough, blood-stained sputa, increasing dyspnoea, loud stridor, 
nocturnal suffocative attacks. Laryngoscope showed larynx normal. 
In trachea a reddish swelling projecting into lumen from right wall. 
Cure under mixed treatment. 

Case LXXIII. — Parrain.®® (Second case.) Man, aged thirty-nine 
years. For four months increasing dyspnoea, intense stridor, tirage. 
Breathing inaudible over left lung. Larynx normal. No relief from 
antisyphilitic treatment. Death. Autopsy. At lower end of trachea 
and in right bronchus the mucosa is congested and softened. Stenosis 
of left bronchus from enormous thickening of walls. 

Case LXXIV. — Griffin!®’ Woman, aged thirty years. Syphilis 
eight years before. For some months tickling in throat and cough. 
Increasing dyspnoea, with paroxysmal attacks. Laryngoscope showed 
in upper part of trachea a large, red, irregular, projecting mass covered 
with exudate and obstructing lumen. Cured by antisyphili tic treatment. 

Case LXXV. — Kayser.®® Man, aged twenty-five years. Syphilitic 
ulceration in throat. Small tumor in neck below larynx. Irregular 
ulcer seen on anterior wall of trachea. On pressing tumor air and 
fluid can be seen issuing from tracheal ulcer. Under KI traclieal 
ulcer healed and tumor diminished in size. 

Case LXXVI. — Seifert.®® Man, aged forty-three j^ears. For one 
year gradually increasing dyspnoea ; slow, labored breathing ; stridor ; 
tirage. Feeble respiratory signs over left chest. Emphysematous 
ballooning of apex of left lung. Laryngoscope showed larynx normal, 
slight stenosis of trachea at third cartilage, and marked stenosis just 
above bifurcation. Physical signs determined stenosis of left bronchus. 
Both tracheal and bronchial strictures gradually relieved by catheteri- 
zation. 
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Case LXXVII. — Xison.®® Man, aged forty yeai^. Evidence of 
old syphilis. Increasing with symptoras of laryngeal stenosis. Larynx 
seen to be normal, however. Death. Autopsy, Great constriction of 
lower end of trachea and of both bronchi by gummatous mass sur- 
rounding trachea and bronchi. 

Case LXXVIII. — Aufrecht.’* Patient showed signs of tracheal 
obstruction, including absence of the normal tracheal breatli sounds 
heard by stethoscope. Gumma the size of a plum seen just above bifur- 
cation- Under KI symptoms were improving when patient died of 
pneumonia. Autopsy showed gumma to be almost completely broken 
down. 

Case LXXIX. Duplant.“® Man, aged sixty-one years. For one 
year gradually increasing dyspnoea, weakness and cough. Suffocative 
attacks upon any slight exertion. Tracheal stridor heard by stetho- 
scope. Sudden death. Autopsy. Trachea normal. Extensive change 
in wall of left bronchus, with marked stenosis. Thickening of the 
perichondrium, ossification of cartilages, disappearance of muscle and 
elastic tissue, cicatrization of mucous membrane. Pleurogenous inter- 
stitial pneumonia of left lung. 

Case LXXX. — Hanzel.®* Woman, aged forty-eight years. For five 
months cough, blood-stained sputa, and increasing dyspnoea. Stridor 
on exertion. Larynx normal. In trachea just below larynx is seen a 
rounded, red, tumor mass almost filling lumen. Rapid cure under KI. 

Case LXXXI. — Ovize.''" Woman, aged thirty-six years. Syphilis 
nine years before. For six months cough, expectoration, emaciation, 
and increasing dyspuoaa. Slow, labored breathing; stridor; iirage; 
suffocative attacks- Larynx normal. In trachea is seen a small gumma 
at level of third cartilage. Slow but marked improvement under mixed 
treatment. 

Case LXXXII.-— Woman, aged thirty years ; single and a servant. 
Admitted to the Hudson Street Hospital on December 3, 1901. Family 
history good. Aside from an attack of some gastric disturbance one 
year ago, which lasted for one month, patient says she has always been 
healthy. She gives no history of rheumatism or syphilis. Admits an 
excessive alcoholic habit. 

Present illness began only two weeks before admission, when, after 
exposure, she had a slight chill and began to cough and to suffer from 
dyspnoea. The cough was accompanied by expectoration of white, 
tenacious mucus which was at no time blood-stained. Dyspnoaa became 
so marked that the patient was obliged constantly to sit up in bed in 
order to breathe. There was some pain on coughing. These symp- 
toms had steadily increased in severity. 

On admission temperature was 104° F. ; respiration, 36 pulse, 120- 

Physical Examination. The patient is a woman of medium stature, 
muscular, and fairly well nourished. She sits upright in bed, with 
head well forward and anxious, pale face. Skin and mucous mem- 
branes are moderately cyanotic. No subcutaneous mderaa. Voice is 
feeble and rather husky. 

The respirations are moderately rapid (30 to 36).^ Inspiration is 
prolonged, labored, and accompanied by a slight but distinct stridulous 
sound and by slight sinking-in of the tissues in the supraclavicular 
and suprasternal regions and of the epigastrium. Expiration is shorter 
and not labored. 



CONNER: SYPHILIS OF TRACHEA AND BRONCHI. 91 

Imngs. Expansion feeble over both chests and apparently equal. 
Vocal fremitus is unsatisfactory because of the light, feeble voice. 
Percussion gives everywhere a somewhat hyperresonant note except in 
the lower part of the left axilla, where the resonance is diminished. 
Nowhere is an area of well-defined dulness to be found. All the lung 
borders extend considerably beyond their normal limits. 

Auscultation shows the vesicular murmur everywhere feeble, but 
especially so over the lower lobes, where it is almost entirely masked by 
sibilant and sonorous rhonchi. A few fine moist rales are heard at 
both bases posteriorly. Vocal resonance faint and unsatisfactory. 

Heart. Apex indistinctly felt in the fifth intercostal space 9 centi- 
metres to the left of the mid-sternal line. The normal area of absolute 
cardiac dulness is entirely obscured by the voluminous lungs. Heart 
sounds are faint and clear. Action rapid, regular, and somewhat 
feeble. 

Both liver and spleen are distinctly enlarged, and the free borders 
of each can be felt a finger’s breadth below the costal border. In all 
other respects the abdomen seems normal. 

The labored inspiration and its slight stridulous sound suggested 
some laryngeal obstruction, but a careful laryngoscopical examination 
showed no abnormalities in the larynx, save some slight hypertemia of 
the cords, nor could any obstruction be seen in the trachea. 

The larynx moved only slightly with respiration. The head was not 
retracted. No struma or enlarged glands could be detected in the 
neck. The urine contained a trace of albumin. 

During the' next three days the condition of the patient showed little 
change. The dyspnoea and cough rather increased in severity, while 
the temperature fell to about 101° F. and remained there. 

The symptoms were so suggestive of stenosis of the larger air passages 
that the chest was repeatedly examined for evidences of aneurismal 
or other growth which might explain the symptoms. 

On December 7th, four days after admission, there were two par- 
oxysmal attacks of suffocation. In the second of these the pulse failed 
rapidly, the temperature became subnormal, and the patient died. 

Autopsy. (Dr. Biggs. Condensed report.) Chest. Pleuras show a 
few old adhesions on both sides. No fluid. Pericardium normal. 

Heart of normal size. Cavities partly distended with fluid blood. 
Valves competent. Muscle of fairly normal color" and consistence. 
Coronary arteries show a few small areas of arterio-sclerosis. 

Lungs. Left. Lung tissue shows everywhere a condition of marked 
emphysema. The small bronchi contain mucopurulent secretion. A 
portion of the anterior half of the lower lobe is consolidated, of reddish 
color, and has the appearance of an area of lobar pneumonia. Right. 
This shows the same condition of emphysema. A considerable portion 
of the middle lobe is in the condition of gray hepatization. In the 
central part of the upper lobe is a small area of beginning consoli- 
dation. 

Larynx normal. 

Trachea and Bronchi. Slight uniform thickening of tracheal wall 
everywhere. More marked at lower end, where wall measures 4 mm. 
in thickness. At a point 8 mm. below bifurcation the left bronchial 
wall becomes greatl}"^ thickened, with such encroachment upon the 
lumen that this measures only 2.5 mm. across. This thickening of the 
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bronchial wall involves the entire circumference of the bronchus and 
extends downward for a distance of 1 cm., where the wall resumes its 
normal thickness and the lumen widens out into a cylindrical dilata- 
tion of 13 mm. diameter. On section through the thickened wall no 
cartilage can be seen, and the wall has a thickness of from 1 mm, to 
8 mm., the tissue being, apparently, entirely dense fibrous tissue. 

Tn the right bronchus just below its first division there is a similar 
stricture, 1 cm. long and from 3 mm. to 4 mm. in diameter, involving 
the branch to the lower and middle lobes. The wall here is 5 mm. to 
6 mm. thick. This stricture on section shows the same absence of 
cartilaginous rings and accumulation of fibrous tissue as does that of 
the left bronchus. 

The wall of the right bronchus shows some general thickening 
(3 mm. to 4 mm.) in addition to that producing the stricture. The 
bronchus is not dilated beyond the point of stenosis. 

Spleen. This is about one and a half times its normal size and is 
very firm. On section it shows the typical “ sago” bodies, and with 
Lugol’s solution quite extensive amyloid degeneration is seen. 

The hv&r and hidneys also show a moderate degree of amyloid degen- 
eration, but in other respects show little departure from the normal. 

In none of the other abdominal viscera were lesions of importance 
to be found. 

Aorta. Throughout the whole of the aorta and the larger arteries 
generally the intiraa is thickly studded with nodular plaques of arterio- 
sclerosis, some of which show atheromatous degeneration and calcifi- 
cation. 

Mieroscopie Examination. (Conner.) Sections of the thickened and 
strictured portions of the two bronchi show practically identical lesions. 
The normal bronchial wall is entirely replaced by fibrous tissue, in 
which no trace remains of either muscle or elastic tissue. The mucous 
glands have disappeared, and of the cartilaginous rings nothing remains 
but a few small fragments of rarefied cartilage situated in the centre of 
the fibrous mass. The columnar epithelium is replaced by a number 
of layers of cuboidal and flattened cells which approach as they near 
the surface the type of pavement epithelium. 

At the periphery of the wall are to be seen small lymph nodes infil- 
trated with fibrous tissue and closely adherent to the fibrous mass. 
The fibrous tissue is dense and old and shows scattered through it 
are many small areas of round-cell infiltration and a few thick-walled 
bloodvessels. _ 

Elsewhere throughout the bronchi and trachea the moderate thick- 
ening of the walls seems to be due to an increase in the fibrous layer 
enclosing the cartilages and in the submucous coat. 

The nature of the bronchial lesions themselves, the amyloid degen- 
eration of the liver, spleen, and kidneys, and the extensive arterm- 
sclerosis (at the age of thirty years), seemed to leave no doubt that the 
strictures were of syphilitic origin, although no definite syphilitic his- 
tory had been obtained from the patient. 

The character and distribution of the bronchial lesions may be 
indicated, perhaps, by the cumbersome name of diffuse indurative peri- 
bronchitis and endohronchitis. As to the manner of origin of the con- 
dition only surmises can be made. It apparently did not arise from 
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the cicatrization of an ulcer of the mucosa. Whether it resulted from 
the formation of gummata in the bronchial wall, or in the bronchial 
lymph glands (as L4cureuil” has suggested), or whether, from the 
beginning, it was a diffuse productive inflammation of the wall, with- 
out gummatous deposit, must remain uncertain. 

During the four days in which the patient was under observation 
no satisfactory diagnosis could be reached. The inspiratory type of 
dyspnoea, the faint stridor, and the inspiratory sinking-in of the neck 
and epigastrium, suggested some obstruction in the larger air passages. 
This was clearly, however, neither in the larynx nor in the cervical 
portion of the trachea. The physical signs of the thorax, also, failed 
to give any clue to the cause of the dyspnoea. Neither in the lungs 
nor in the mediastinum could any definite lesions, other than those of 
emphysema and bronchitis, be demonstrated. 

In spite of the absence of all signs of thoracic aneurism that condi- 
tion seemed to he, perhaps, the one most likely to be the source of the 
difficulty. 

The fact that two considerable areas of pneumonic consolidation 
should have been altogether overlooked in the frequent physical exami- 
nations, was the source of surprise and mortification at the necropsy, 
until the lesions of the bronchi were discovered ; then the absence of 
bronchial breathing was at once explained by the presence of the 
strictures. 

Although the dyspnoea was quite severe throughout, the patient’s 
condition was not regarded as grave until the appearance, on the last 
day, of the two suffocative attacks. Then, however, the dyspnoea 
became intense, the cyanosis grew more pronovinced, and the heart 
failed rapidly. 
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THE PROMINENCE OF THE EYEBALL AND A METHOD FOR 

MEASURING IT.' 

By Edward Jackson, M.D., 

OF DENVEE, COL. 

The need of a simple practical method for measuring the promi- 
nence of the eyeball has doubtless been felt by many observers. The 
difficulties of estimating accurately the degree of exophthalmos, or 
enophthalmos, from Graves’ disease, tumors, inflammatory swelling, 
and injuries to the orbit, or high myopia or hyperopia, have usually 
prevented an exactness in the reports of such cases that would lie quite 
desirable. The lack of exact measurements also causes uncertainty 
regarding the progress of any given case. 

Certain measurements of the orbit have been carefully made in the 
laboratory, and in the pursuit of various lines of scientific investigation. 
An elaborate instrument for measuring the prominence of the eye, 
suitable for laboratory studies, has been devised by Birch-Hirschfeld 
but we have had no fairly accurate and readily applicable method of de- 
termining the prominence of the eyeball suited to general clinical use. 
To meet this want I have worked out the following plan, which has 
for over three years served me in a very satisfactory manner. 

The point best suited for a reference point, in this connection, is the 
point in which a plane, passed through the visual axes of the eyes 
when these are in the primary position, intersects the outer margin of 
the orbit. This point is very nearly the most retreating portion of the 
outer margin of the orbit, and is easily determined with sufficient 
accuracy upon the normal face or upon the denuded bone. Hence it 
serves as a common point of reference for measurements made upon 
the living head and those upon the bare skull. Many measurements 
have shown that this part of the orbital margin has the least variable 
relation to the apex of the orbit, and to the more important landmarks 
of the skull. This point has a comparatively thin covering, which 
varies in thickness but little in different persons and in different con- 
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ditions of embonpoint. The line joining these corresponding points 
of the two orbital margins constitutes a base line from which the promi- 
nence of the eyeball is to be measured. 

To measure such prominence the rule shown in the illustration is 
employed. The curved side of the rule is pressed against the face, the 
straight edges resting on the outer margins of the orbits, so that the 
upper surface of the rule (the one shown in the figure) shall be just in 
the plane of the visual axes, the eyes being directed horizontally 
toward the distant object and the head held erect. 

There are parallel lines on the upper surface of the rule. The 
observer places his eye to the right or left of the patient, according as 
he wishes to determine the prominence of the right or left eye. He 
then sights along the parallel lines and notices between which of these 
lines the most prominent part of the cornea appears to fall. The lines 
are ruled 1 mm. apart, and serve to indicate within 0.5 mm. the protru- 
sion of the cornea beyond the line of reference — a degree of accuracy 
sufficient for all practical purposes. 



Such an instrument, for measuring the forward projection of the 
eyeball, may be called a ^rolomder. This name, suggested by my 
friend Dr. T. B. Schneideman, has an obvious relation to proptosis, 
which has come to be used chiefly in connection with the eye. 

In making such measurements care should be taken to have the eyes 
turned pretty directly forward. A little deviation to the right or left 
will make but little difference in the result obtained ; but a decided 
departure from the median direction will cause the eye to appear less 
prominent, because the centre of rotation is posterior to the centre of 
the anteroposterior axis of the eyeball, and because the diameter of 
the eyeball passing through the sclerocorneal junction is shorter than 
the anteroposterior diameter. 

To provide for different widths of the face I have used two of 
these scales in question, one 96 mm. and the other 86 mm. in width 
between the two parts of the straight edge to be pressed against the 
orbital margin. For very young children a still narrower one might 
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be used ; but for tbe great majority of adults a gap of 90 mm. in the 
straight edge is sufficient and answers the purpose. A rule of this 
kind can be quickly made from a piece of thin wood or cardboard. It 
has been neatly constructed of wood by Bonschur & Holmes, of Phila- 
delphia. 

In the great mass of cases the distance of the summit of the cornea in 
front of the reference line is between 12 and 20 mm., averaging about 
16.5 mm. Often there is a difference of 0.5 mm. in the prominence of 
the two normal eyes. But rarely the difference amounts to 1 mm. unless 
due to disease, as excessive myopia of the more prominent eye, or 
orbital changes causing exophthalmos or enophthalmos. The averages 
indicate that the eye becomes a little more prominent up to the age 
of sixteen or eighteen years, and that there is a very little sinking in 
old age ; but these changes, and those produced by wasting disease, 
are probably very much less than might be supposed from casual in- 
spection of the appearance of the orbit. My intention, however, is 
to discuss these variations of both normal and abnormal eyes at some 
future time. The present purpose is to put before the profession this 
simple aid to exact diagnosis. 


LOCALIZATION OF FOEEIGN BODIES IN THE EYE AND THEIE 

EEMOVAL : 

WITH REPORT OP OASES. 

By Louis C. Deane, M.D., 

SURGEON TO THE CALIFORNIA EYE AND EAR HOSPITAL, SAN FRANCISCO, CAL, 

Localization of foreign bodies in and about the orbit has received 
a great impetus since the advent of X-ray diagnosis. 

Formerly, if by any chance a foreign body, such as a piece of steel, 
iron, lead, shot, glass, porcelain, or coal, had penetrated into the para- 
ocular tissues we were satisfied to know whether it was intra-ocular 
or extra-ocular, and whether, if it were a bullet, it had penetrated 
into the cerebral cavity. Occasionally we were able to locate it with 
the ophthalmoscope before the media had lost their transparency 
through hemorrhage, traumatic cataract, or inflammatory exudation. 

If it could not be seen, one of three tilings had to be done : first, to 
thrust a magnet blindly into the vitreous, if there were reasons for 
believing it to be iron or steel ; second, to remove the eye, if the inflam- 
matory reaction were profound, or, if not, third, to allow the eye to 
remain, with the possible danger of sympathetic ophthalmia or in the 
hope that the foreign body might not be in the globe at all. 
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The sideroscope (a sensitive magnet hung on a strand of silk, which 
is deflected when brought near a piece of steel or iron) has a limited 
value in showing the presence of such a foreign body in the globe or 
orbital cavity. 

The giant magnet of Haab, when brought within the distance of an 
inch of a piece of steel or iron, lodged in the eye, exerts a marked 
attractive force often sufiicient to draw such a body to the front of the 
globe if it is not held by inflammatory adhesions or embedded in 
tissue, where it can be seen and extracted. 

These methods of procedure, while they have their value, are often 
vague, and uncertain, and I am convinced that frequently much unne- 
cessary damage is done by the magnet where the exact location of an 
object is not known. Of course, these instruments are useless in the 
presence of lead, porcelain, glass, coal, etc. 

An X-ray photograph of a foreign body lodged in the orbital region, 
when taken without the aid of a localizer, is most confusing if an 
effort is made to determine its position. It is for this reason that 
numerous attempts have been made to devise exact methods and 
instruments of precision for the determination of their exact -loca- 
tion. 

One method might be mentioned, that of Webster Fox, who places 
an oval band of gold, divided so as to correspond to the principal 
quadrants of the eye beneath the lid, its shadow acting as the localizer. 
Two skiagraphs are necessary, one a temporal and the other an occipito- 
frontal view, 

I have tried this method, but must say that in my hands it was of 
little value. The same cases were subsequently localized by the method 
described in this article, and the decided and exact character of the 
results left no doubt in my mind as to its superiority. 

The localizer here shown was constructed after the pattern of a 
machine used by Makenzie Davidson, of London, with the exception 
of some modifications to enlarge and render more accurate its field of 
usefulness. Its object is to determine the exact position of foreign 
bodies in the head with special reference to those lodged in the orbit 
and eyeball. 

The great importance at times of calculating the exact position of a 
piece of steel, shot, or bullet, which has penetrated the orbital or cere- 
bral cavity, and the difiiculty, or I might say impossibility, of deter- 
mining its exact location without the aid of a localizer similar to the 
one I present, prompts me to demonstrate the method whereby these 
results are arrived at, also to review a few characteristic cases with 
photographs and projections. 

The method of taking two separate radiographs of an object held 
immovable, from two different points of view and calculating the 
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relative displacement of each in regard to certain fixed markings, to 
determine its distance from the plate, is not a new one. 

This localizer is so constructed that it gives us exact figures to work 
upon, so that it is possible by the simplest methods of triangulation to 
arrive at exact conclusions. 

The localizer consists of a framework supporting two cross wires at 
right angles to each other, and has a mechanism to hold a Crooke’s tube 
in a certain position so that the luminous point of rays emanating 
from the anode is perpendicular to both. The head is then clasped in 
the machine and held immovable after proper localizers are placed on 

Fig. 1. 



The localizer. 

the face to determine the median line of the head, the vertical meri- 
dian of the eye, and the lower limbus of the cornea. The tube is then 
withdrawn on a line parallel with the horizontal wire a known distance 
and a radiograph taken. Without removing the head the tube is 
replaced in its original position and again withdrawn the same distance 
in the opposite direction, and another radiograph is taken. 

We have now two radiographs with the same object shown on dif- 
ferent parts of the plates, the distance between them and their relation 
to the cross-wires can now be easily determined. The distance of the 
luminous point on the anode from the plate and the displacement each 
way from the perpendicular are also known. Thn distance of the 
opaque markers, placed upon the face, from the plate has already been 
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measured to verify our results later. With this data at hand one may 
arrive at conclusions so accurate that the location of the foreign bodv 

Rg. 2. 



Case I. X-ray photographs (reduced In size) showing nine shot. The positions of the same 
shot in their relation to the cross- AVlres are shornt in the two photographs. Their exact loca- 
tion in two planes is seen in Pig. S. 

can be determined within one millimetre. This localizer has a wider 
range of usefulness than the older instruments in that two-sized plates 




Left JEye 

Case I. Vertical and horizontal projections slightly reduced in size from the normal, sliow- 
ing the exact location of the nine shot. C. Lower end of nasal bones, which also marks the 
median line, corresponding to the nasal septum, vomer, perpendicular plate of the ethmoid, 
centre of optic commissure, etc. D. Wire placed on lower lid one millimetre to outer side of 
vertical meridian of the globe, the upper end of which corresponds with the lower limbus of 
the cornea. Shot 1, resting on the bone at upper and outer margin of the orbit. Shat 2, on 
the outer surface of the malar bone. Shot 3, near the apex of the orbit, resting below and to 
the inner side of the optic nerve, 13 mm. behind the globe. Shot 4, near the apex of the orbit 
lying below the optic nerve and 10 mm. posterior to the globe. Shots 5, 0, 8, and 9 are super- 
ficial, lying beneath the skin in the region of the car. 5, 8, and 9 are about on a level with the 
auditory meatus, 5 in front and 8 and 9 immediately behind. No. C is near the tip of the 
mastoid, embedded in the attachment of the sternocleidomastoid muscle. Shot 7 is embedded 
in the masseter muscle over the ramus of the jaw. The actual distance of the various shots 
from the wire may be determined bv a little descriptive geometry — 1.3G mm., 2.28% mm., 
3.62% mm., 4.57 mm., 5.13 mm., 0 9 mm., 7.32 mm., 8.8 mm., 9.11 mm. D, tip of the wire, 49 mm. 
C, point at lower end of nasal bones, 82 mm. E and F were determined by actual measure- 
ment upon the face ; E was placed IS mm. posterior and 13 mm. to the outer side of C (tlic 
lower ends of the nasal bones). The width of the orbit on a level with the horizontal meridian 
of the globe is 37 mm., and so fwos fixed. The distance from E to the apex of the orbit was 
taken ns 43 mm 
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can be used, so that a foreign body can be located in any part of the 
head instead of the immediate region of the orbit. 

Case I. — (Figs. 2 and 3.) Robert B,, aged eight years, was shot 
from a distance of seventy feet on February 80, 1901. Case referred 
by Dr. Overacker. The gun was loaded with No. 7 shot. The shot 
passed thi-ougli the skin of the left arm and the left side of the head. 
The lower lid was penetrated with two shot which entered the globe 
through the sclera at places corresponding to the wounds in the lid, 
one at the lower, inner, and anterior quadrant, and the other at the 
lower, outer, and anterior quadrant of the globe. 

I saw the boy for the first time eleven days after the accident. L. 
V. perception of light only. Tension minus. The ocular conjunctiva 
was congested without signs of inflammation. Cornea and aqueous 
clear. Iris discolored, due to blood. The iris showed no signs of 
inflammation and dilated readily to atropine, none having been used 
previously. Lens and anterior capsule normal in appearance. With 
the ophthalmoscope there was no red reflex because of an extensive 
hemorrhage- in the vitreous. The patient had suffered no pain, and 
there was no pain on pressure. 

This case seemed to present some features of special interest. The 
shot evidently carried no infection with them, as not the slightest 
trace of inflammatory reaction could be noticed. The signs of their 
passage into the globe were conclusive, and if they passed out again the 
removal of the eye was not warranted. If the shot were in the globe 
the dangers of sympathetic ophthalmia would be greatly increased, and 
it would be well to consider its enucleation. 

By the aid of the localizer I was enabled to show that the two shot, 
Nos. 3 and 4, had passed through the globe and were lodged in the 
orbital cavity (Fig. 3), so the eye was left intact and the patient assured 
that no danger was to be anticipated to the other eye. Had I been in 
doubt as to their location I would certainly have been justified in 
enucleating the eye. 

Case II.— J. S., aged thirty years, Spanish, referred by Dr. Payne, 
was shot full in the face with No. 7 bird-shot from a distance of about 
three hundred feet. The right eye showed that one of the shot pene- 
trated the upper half of the cornea. There was a traumatic cataract 
with a part of the lens mass in the anterior chamber, and the iris pro- 
lapsed and incarcerated in the wound. There was a good deal of con- 
junctival oedema and a marked orbital cellulitis, with considerable pain. 
He could see moving objects on the temporal side. 

The left eye showed slight orbital cellulitis. Anterior segment of 
the eye and lens uninjured, but impossible to get any view of the 
fundus. Absolutely no light perception. Eye tender, but no pain. 

Both eyes gradually became softer and passed on to phthisis bulbi. 

This case presents no special features, because both eyes were 
destroyed, but it demonstrated the location of a shot in the right eye, 
exactly midway between the horizontal and vertical meridians in the 
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lower and inner quadrant, 2 mm. anterior to the equator and resting 
upon the retina. 

Case III. — (Figs. 4 and 5.) Mr. L., two months ago, while ham- 
mering a pipe above his head, felt a sharp shock to his left eye, followed 
by pain for an hour. He bandaged his eye and continued working 
with no further inconvenience than sensitiveness to light when he 
removed the bandage. After four days the bandage was removed. 
The eye was blind, due to the rapid development of a traumatic 
cataract. 

The case was referred to me by Dr. Payne for localization of a piece 
of steel or iron lodged somewhere in the globe. 

The appearance of the eye at this time showed that a foreign body 
had passed through the cornea, ills, and lens. The anterior chamber 
had been evacuated, as there was an attachment between the corneal 
wound and iris, forming an anterior synechia. This had pulled the 
anterior layers of the iris forward, leaving the pigment layer adhesive 
to the anterior capsule of the lens, which was very misleading, giving 
the impression that it formed part of the foreign body lodged in the 
iris. 

This case had already been placed before the giant magnet, and, 
while some pain was felt at the time, there was no real evidence that 
a piece of steel or iron was lodged there, and that method of extraction 
was abandoned. 

The position of the piece of iron was determined by the localizer to 
be resting on the floor of the eyeball on a line with the vertical meri- 
dian and three and a half millimetres posterior to the equator. 

An incision through the sclera was made in the immediate region 
of the point indicated in the diagram, and the foreign body extracted 
by the magnet, with a small piece of choroid in which it was evidently 
embedded. 

I will say for. the localizer that without its use I am certain that by 
no other method could this foreign body have been extracted. 

Case IV.— R. McL., aged thirteen years. Referred by Dr. Mays. 
Five weeks ago the boy was shot in the face with a load of bird-shot 
at a distance of forty-five feet. Many shot embedded themselves in 
his face. One passed through the upper lid and penetrated the eye 
through the upper ciliary region, evacuating the anterior chamber and 
prolapsing the iris, which was excised later. A severe uveitis was the . 
result, the vitreous being entirely opaque. The lens, queer to say, is 
transparent, no traumatic cataract having formed. 

The eye is now sensitive, with pericorneal injection, posterior 
synechia. The patient is suffering from an orbital cellulitis with fever, 
which has confined him to his bed. 

After localization, certain facts were elucidated. The shot that 
struck the upper lid is apparently not the one that passed through the 
globe. There are two shot in the orbit. The one that entered the 
globe passed out again and is lodged six millimetres posterior to it and 
rests upon the optic nerve. The one that passed through the u^iper 



104 DEANE: EOEEIGN BODIES IN THE EYE. 

]id is in the upper part of the orbital cavity on a line vertical to the 
posterior pole. 

'Illfine shot in all^ were located. The two shot in the orbital cavity 
had, no doubt, carried in the infection and were causing the cellulitis. 

Fig. 4. 




Case Iir. Shows the presence of a chip of iron lodged in the eye. Kote Fig. 5. 

Case V-.— (Figs. 6 and 7.) P. D., aged forty years, miner. Ee- 
ferred by Dr. Pischel. Pour years ago a piece of steel flew in the left 
eye, but later the patient picked up a piece of steel about as large as a 
pea on the floor. He could not see for two weeks, then good sight 
returned. A year later sight became dim again. 

Two yearn ago a cataract was removed, and severe inflammatory re- 
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action followed. After the operation, until three weeks ago, he could 
see outlines of figures. 

At present there is no perception of light. Cornea appears dim 
from fine, brown exudate on posterior surface. In the upper quad- 
rant of the cornea half a millimetre from the limbus is a horizontal 
scar, to which the iris is drawn, so that the pupil appears vertically 
oval. Anterior chamber deep, iris trembling, and tension high. 
Fundus cannot be seen clearly enough to distinguish an excavation of 
the disk. Eserine lowers tension. 


Pig. 5. 




Case III, Horizontal and "vertical projections showing location of chip of iron, A, 

as described in text. 

The giant magnet caused considerable pain, indicating the presence 
of iron or steel in the eye, though it could not be dislodged. 

After localization the foreign body was seen to be two and a half 
millimetres above the horizontal meridian, and five millimetres to the 
inner side and posterior to the limbus, resting upon the retina in the 
region of the ora serrata. An incision was made directly over this 
spot and the chip of steel removed by the magnet. 

Case VI. — (Fig. 8.) Referred by Dr. Brady. Seven months ago, 
while shoeing a horse, the patient’s hammer missed the nail and struck 
the shoe, so that a splinter from the hammer struck him in the left eye. 
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Dr. Brady saw him four hours later, when there were no inflamma- 
tory symptoms. At the middle of the inferior quadrant of the cornea, 
two millimetres from the limbus, was a linear perforation, and imme- 
diately behind it was a similar wound in the iris, about two milli- 
metres long. Through the latter was seen the red fundus reflex and 
the margin of the uninjured lens. The fundus was normal, and the 
ophthalmoscope and oblique illumination failed to reveal a foreign 
body. The eye was several times approached to the giant magnet. 

Fig. 7. 



Plate 



with negative results. As there was no reliable X-ray apparatus 
available at the time. Dr. Brady adopted palliative and antiphlogistic 
measures. Vision was 20/30. A few days later there was a mild irido- 
cyclitis. The iritic congestion was depleted by instilling two drops of 
adrenalin chloride, 1 : 10,000, every two hours. Vision was now 20/200. 

Having seen eyes enucleated and the foreign body found after failure 
with the magnet. Dr. Brady kept the case under observation. 

VOL. 12C, NO. 1.— JOLT, 1003. 8 
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For his own satisfaction and the patient’s security he referred the 
case for localization, which showed a small foreign body, less than a 
millxmetre in diameter, just behind the ciliary region and about the 
miclaJe of the lower and inner quadrant. 

The vision is now 20/50 plus, and the body being well tolerated, it 
Avas taought beat to leave it undisturbed* 

J • H., aged forty -nine years, black- 
smith. Injured on May 10, 1902, and referred by Dr. Sehloss. Was 
hammCTing one sledge upon another when something struck his right 
eye. hive days afterward there Avas marked chemosis, no iritis, lens 


IXg. 8. 




Case VI. Horizontal and vertical planes. A. Location of chip of steel. 

opaque, no increase of tension. At first there was pain in the globe, 
which subsided before atropine had been used. 

A piece of steel four by two millimetres was located two millimetres 
below the horizontal meridian and nine millimetres posterior and to the 
outer side of the limbus, resting lightly on the retina. 

• ° through the sclera was made immediately over the part 

mdicated in the diagram, and a large piece of steel extracted by the 
magnet, which verified both our calculations as to its size and position. 
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Besume of Cases Showing Some of the Advantages of the Localizer. 
In Case I. nine shot Avere localized, but none in the globe, which 
showed two scleral wounds and a dense hemorrhage of the vitreous. 
The two shot that entered the globe passed out again. This dispelled 
the doubt as to their position and avoided possibly a subsequent 
enucleation. 

Case II. shows hoAv a great number of shot can be located on the 
same radiograph, and proves its accuracy, as the eye was removed and 
the shot in the globe Avas shown to be exactly as indicated in the 
diagram. 

Case III. is of interest in that the giant magnet had been used AA’ith- 
out giving any positive evidence of the presence of a piece of steel, 
possibly because it Avas firmly embedded in the choroid and surrounded 
by organized inflammatory exudate. 

An incision was made directly over the foreign body, with no other 
indication than the diagram, and by the aid of the giant magnet a 
piece of steel Avas removed through the sclera Avith a small mass of 
choroid and organized exudate. 

Case IV. shows the location of nine shot and the nndoubted cause 
of a severe orbital cellulitis. 

Case V. A scleral wound Avas made directly over the foreign body, 
as shown in the diagram, and a piece of steel extracted. 

The giant magnet was used Avithout success, which shows its inability 
to dislodge a piece of metal when embedded in tissue, as in Case III. 

Case VI. is only included among these cases because it demonstrates 
that Very small pieces of metal, less than a, millimetre in diameter, 
shoAV themselves in the radiograph. 

Case VII. is where a large piece of steel, four millimetres long by 
tAVO millimetres broad, was removed by the magnet through a scleral 
wound. 

The giant magnet Avas not previously used upon this case because it 
was deemed safer to extract it directly through the sclera than drag 
i.t through the vitreous, back into the ciliary region, possibly entangling 
it in the iris. 

I do not wish to disparage the use of the giant magnet, for in many 
cases it has made such Avork possible, proving itself a most useful 
adjunct to the localizer. 

It must certainly be apparent that if there is an}’- dou1)t as to the 
location of the piece of metal, which must be the rule, the localizer 
should first be resorted to, thereby gaining valuable information, in 
many cases avoiding a considerable amount of unnecessary traumatism, 
and greatly simplifying its extraction. 

The number of cases where the foreign substance can be seen are 
very feAV. Haab reports that in 165 cases 80 had traumatic cataract, 



110 DEANE: FOREIGN BODIES IN THE EYE. 

and, with hemorrhage and inflammatory exudation, it places this class 
of cases greatly in the minimum. 


Pig. 9. 



Case vn. The photographs show a piece of steel 4 mm. by 2 mm. in the orbital region. 
For its location, note Fig. 10 and the text. 


To show how easily one can be deceived by appearances, in Case 
III. a bit of iris pigment could not be distinguished from a piece of 
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iron by tbe closest observation. The localizer proved it to be pigment 
and showed a piece of metal in another place from where it was subse- 
quently removed through a scleral wound, made directly over its loca- 
tion. 

Some objection has been offered to removing foreign bodies through 
scleral wounds on account of the danger of detachment of the retina. 

As to my own experience, in the past two years, with scleral wounds, 
I am pleased with the simplicity of this method, and in 14 cases thus 
treated I have not observed a subsequent detachment. 


Fw. 10. 




Case Vn. A. Piece of steel. For a description of its location, note the text. 

I have seen one case, previous to the present method of extraction, 
where a detachment of the retina followed the usual extraction of a 
piece of steel by the Haab magnet. The magnet was not used for three 
weeks after the injury, and, I believe, in drawing the steel forward it 
detached the retina to which it was adherent. 

I am pleased to see that there are some who concur with me (Sweet, 
Holt, etc.) in the advisability of scleral extractions where the position 
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of the foreign substance is known and near or posterior to the ora 
serrata. 

It must be said of many advocates of the giant magnet that they 
begin their work of extraction without exact knowledge of the position 
or size of the substance they are about to remove. To these the scleral 
wound is only a return to the old method of opening the sclera and 
inserting the tip of a small magnet blindly into the vitreous. With 
the localizer and giant magnet the latter need never be done, and 
there can be no question that much damage is thus avoided. 


THE LYMPHATIC SYSTEM AND THE TONSILS.* 

By Heney L. Swain, M.D., 

OF NEW HAVEN, CONN., 

PROFESSOR OF DISEASES OF THE EAR AND THROAT, YALE DNIVEESITY ; FELLOW OF THE 
AMERICAN . LARYNGOLOGICAL ASSOCIATION, ETC. 

Peemit me in presenting to your attention this evening this subject, 
with its rather uninviting title, to adopt the methods of our brethren 
who dispense the consolations of religion, and to take the history of a 
case as a text or point of departure, suggesting the lines of thought 
which will be followed in these remarks. The case is in itself rare 
enough to excite our interest, and demonstrates the reverse picture of 
what we have clinically long observed, viz., the influence of the tonsils 
on the general lymphatic system. 

Mr, P., aged sixty- three years, consulted me in June, 1899, with the 
statement that he had had a bad throat for the last six months, having 
felt that he was having a gradual filling up of the throat without pain 
or soreness. He had had no violent cold or fever. His throat some- 
times felt so full that he could scarcely swallow, and he often expe- 
rienced difficulty in breathing, especially on lying down. 

Examination of the physical condition developed that he was a 
fairly well-nourished man of his age, and apparently possessed a fair 
amount of physical vigor. Thei'e was no evidence in the general 
physical examination of anything, except what was referable to his 
throat, other than a complete alopecia, for which he wore a wig. The 
outside of his neck appeared to be somewhat thicker than seemed 
reasonable in a man of his general build, and the lymphatic nodes in 
the neck back of the angle of the jaw were diffusely but not greatly 
enlarged. Otherwise the glands of the body were palpable, but not 
increased in size. In the erect position he was able to breathe fairly 
well through his nose, or as easily through his nose as he did with his 
mouth open. Examination of the throat developed the condition which 
is evident in the drawing which I will pass around. Both faucial 

’ Read before the Section on Otology and Laryngolosy of the College of Physicians of Philn- 
delphia, Sfarcli 18, 1903. 



SWAIjST: lymphatic system and the tohsils. 113 

tonsils were enormously enlarged, the increase in size being not merel}’- 
toward the median line where they met, but in every direction, being 
circumferentially very much increased. The lingual tonsil, as is seen 
in the picture, was as much enlarged as I have ever observed, and 
seemed to not only project upward so as to be readily seen by direct 
examination, but also downward and backward sufficiently to depress 
the epiglottis, making it impossible to see the interior of the larynx. 
All this tonsillar tissue presented an absolutely pale surface. There 
was not the slightest trace of inflammation or other abnormalit}’^ in 
appearance except the size and the pallor. Evidently Ave had to do 
with a perfectly simple hypertrophy. There could not be in the physi- 
cal appearance a shadow of mistrust of anything in the way of tumor 
growth. Careful inquiry failed to develop that the patient had the 
slightest pain in any way whatsoever from this enormous mass, and he 
merely was annoyed because of the sense of fulness and the difficulty 
in swallowing and occasionally in breathing. 

I immediately felt that we had here to do with a constitutional dis- 
ease which was expressing itself in the tonsils, and to tliat end had an 
examination made of the blood, and for treatment started the patient 
upon the simplest of gargles and physiological doses of Fowler’s solu- 
tion. 

In five days the tonsils had gone down considerably both in appear- 
ance and as far as the speech and comfort of the patient went. In five 
days more he could swallow with but little difficulty, and felt very 
much relieved. The examination of his blood had developed a mod- 
erate increase in the white blood cells present, a normal number of 
red blood cells, and a slightly diminished amount of hajmoglobin. 
Among the white blood cells there was proportionately a larger number 
of the small mononuclear type than one commonly sees. The eosino- 
philous cells were rather diminished in number. The polymorpho- 
nuclear cells were slightly if at all increased. The patient then 
disappeared ; did not take his treatment, because the Fowler solution 
had begun to interfere with his comfort and digestion, and I saw no 
more of him for two months, when he came back with the condition 
of his throat even worse than on his first examination, and this in 
spite of having for two weeks taken Fowler’s solution on his own 
initiative. He had, in fact, taken it in such large doses as to have 
again upset his digestion, and had failed to receive the relief which he 
had found so marked on his first visits. I then saw him at frequent’ 
intervals, at which I would spray him out thoroughly with extract pf 
the suprarenal glands, and gave him some to use at home as a gargle. 
I had another blood count, and found that the blood. conditions were 
similar to those of the previous examination. In a week of moderate 
dosage with arsenic and local treatment he had begun to improve, and 
b)’’ the end of a month he had gotten considerable space visible between 
the tonsils and uvula. At the end of two months he had gained fifteen 
pounds, and at the end of three twenty-eight pounds. All the tonsils 
had diminished very markedly in size, so that one could put two 
fingers if not three between the faucial tonsils. The lingual tonsil 
had sunk out of sight, so that it was hardly visible on direct examina- 
tion ; the epiglottis was raised so that one could see into the larynx, 
and the palate had come down nearly to its normal position, so that I 
was able to see the phar3mx tonsil, which I had known to be increased 
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in size, by seeing it through the nose, and which was at one time 
nearly if not quite as large as was the lingual tonsil. 

During these weeks that had elapsed by careful questioning of his 
family they had recalled some facts concerning his past historj'. As a 
young man of twenty or twenty-five years of age he had had lymph 
nodes swell to the size of a large hen’s egg underneath one arm, and 
they_ had subsided again without external rupture. This happened 
within a few years certainly five or six times, and on each occasion 
with the same history of swelling, tenderness, threatening to rupture, 
but finally disappearing without any external break in the skin. 

In October, when he first came back in such a bad physical condition, 
it had been quite easy to discover that his spleen was slightly enlarged, 
but no lymph nodes other than in the neck anywhere in the body 
seemed to be at all increased in size. An examination of the blood at 
the time of this great improvement showed it so nearly normal that it 
would have been very difficult to distinguish it from that of a per- 
fectly healthy individual. 

He was, however, improvident and careless now, as he had been all 
his life, ceased to take his medicine, and I saw nothing of him from 
February 23, 1900, until May 24th, when he returned with everything 
just as bad if not worse than at any time since the start. The tonsils 
absolutely met in the centre of the throat (this is the entry of July 3d), 
and for the last three months he has taken no arsenic whatsoever. He 
drifted along without a great deal of care, not presenting himself again 
until January 20, 1901. He again had taken no arsenic for three 
months. The tonsils were larger than it would seem possible could 
exist in the mouth of any individual. He now has a lump on the side 
of the neck under each sternocleidomastoid, and one at the end of the 
jaw, and on the right side one further down near the clavicle, and one 
under the arm. He was again started on the same regime as before, 
when everything again seemed to improve ; but on February 15th he 
reported as not having done so well lately in spite of regular treatment. 
The tonsils liad rather increased, if anything, over what they were a 
month ago. In the substance of the hard palate there had come^ a 
swelling, hanging down into the mouth with spots of pressure necrosis. 
The 13 ’^mph nodes all over the body were enlarged. He became very 
weak, and from this time on was confined to the house. ^ 

During the previous November he had a pneumonia, which ran a 
course of one week and left him prostrated in Ijed for the two succeed- 
ing. While in bed he noticed a swelling on the left side of the head 
in front of the ear, which increased in two weeks to the size of a 
walnut. Shortly after this a swelling appeared over the mastoid 
process of the right temporal bone. These and the swollen condition 
described in the palate remained until he died. The blood was now 
found to contain a great many more white blood cells than formerly, 
but nothing like the condition of enormous increase which one some- 
times sees in lymphatic leuksemia. 

Through all of this his kidneys, bowels, and other internal organs 
seemed to operate perfectly successfully and comfortably. By Feb- 
ruary 14th in front of the left ear a tumor the size of a hen’s egg rather 
rapidly developed, freely movable all the time under the skin. The 
tumor at the back of the ear increased in size. The difficulty in swal- 
lowing now proved to be a serious impediment, and adequate nutrition 
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could not be accomplished. It was suggested to give rectal alimen- 
tation, but tbe patient bore it very poorly. Fowler’s solution, while 
accepted and borne as far as the stomach was concerned, seemed to 
have absolutely no effect, and the patient gradually grew weaker, until 
he died from exhaustion, on March 4th, about two years from the time 
when he first noticed his tonsils enlarging. 

Other than the slight pressure necrosis which occurred ip the tumor 
in the hard palate nothing approaching breaking down or the forma- 
tion of pus took place in any of the nodes. The family refused an 
autopsy, but we were allowed to excise a portion of one of the nodes of 
the neck and of the tumor in the mouth, and they revealed by micro- 
scopic study simple lymphoid hypertrophies. In the specimens as we 
were able to get them there was no regularity of structure, the lymph- 
node formation having apparently been so interfered with in the rapid 
growth as to be obliterated. A very careful study of the cells, I am 
sorry to say, was not carried out, but in general I am confident that 
there was no increase in the large polymorphonuclear cells or in any 
except the small lymphocytes. The tissue was not stained for tubercle 
bacilli. 

Plainly here, it seems to me, we have had to deal with a general sys- 
temic trouble expressing itself first and foremost in the tonsils, the 
entire ring of lymphoid tissue being involved. This is quite different 
from the case to be briefly mentioned in a moment of acute Hodgkin’s 
disease, beginning by infection of the tonsils. It is, in fact, the abso- 
lute reverse. In an individual formerly subject to adenopathies came 
a gradual and persistent enlargement of the tonsils. The appearance, 
as has been stated, was entirely different from the usual hypertrophies, 
and there surely was nothing of the inflammatory type. Then the 
marked diminution in size under Fowler’s solution was so evident that 
nothing more was needed to demonstrate that the enlargement was due 
to constitutional dyscrasia. Also the fact that during his periods of 
improvement the blood reached normal, and his increase in weight and 
other changes showed how certainly the general system was responsible 
for the condition of the tonsillar tissues. Hence, we ai-e justified in 
concluding that we here had to do with a case of lymphadenoma,' the 
first tissue to be affected being the tonsils, and it seems to demonstrate 
what oftentimes has been overlooked and forgotten, that these collections 
of lymphoid tissue known as tonsils are not merely what the word 
“lymphoid” derivatively signifies — i. e., like or resembling lymph 
tissue — but really are integral parts of the lymphatic system. 

This case, then, comes with peculiar force to demonstrate this 
connection, and would seem, therefore, to present unanswerable 
arguments if the question of the function of the tonsils was under 
consideration. 


' There was nothing nhout the patient suggestive of tuberculosis, and yet It is exactly in tl)ls 
kind of a patient tliat the latter is present sooner or later. 
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It will be remembered that radical observers have arisen who contend 
that the tonsil is always a pathological product. If so, then, are all 
lymph nodes, Payer’s patches, and solitary follicles in the intestine abnor- 
mal? We have long had evidence that systemic conditions influence 
the tonsil, such as the diminution in size of the whole lymphoid tissues 
and marked falling off of the number of cells in the follicles, and also 
great lessening of the emigrants to the surface in profound wasting 
diseases, as, for example, chronic suppuration. 

The case referred to earlier proved how overwhelming an infection 
from tonsil tissue can be when a young man of twenty is suddenly 
stricken with acute Hodgkin’s disease following a simple streptococcus 
tonsillitis and dies within six days. Evidently there must have been 
some direct opening into the lymphatic current, and this we know 
exists just as surely in the tonsils as in any other lymph node. In 
this particular case the result could not have been more rapid had a 
pure culture of germs been injected directly into the lymphatic node 
or tonsil. 

These two cases, each in its own way, demonstrate to my mind the 
absolute “ oneness,” to borrow a term from the disciples of Mrs. Eddy, 
of the general lymphatic system and the tonsils, even if we lacked 
other and more objective anatomical proofs. An inflammation of the 
tonsils in the one case fatally diseases the whole lymphatic system. In 
the other case a fatal disease purely of the lymphatic system swells 
the tonsils as the first nodes to become diseased, and then the others all 
over the body. 

To speak of objective or anatomical proofs, it is known to all that 
structurally the tonsils are like the lymph nodes in almost every detail, 
only that they have no afferent lymph vessels. They are terminal 
nodes with lymph vessels leading away from them to the main lymphatic 
trunks, and so their cell elements go directly into the circulation as do 
those of any other lymph node. 

If one were to attempt to sum up the physiology of the tonsil it 
might be succinctly stated that the functions of the tonsils were those 
of the lymph node, only that these particular nodes absorbed directly 
from the mouth and pharynx instead of taking the fluids brought to 
them from the surrounding tissues. 

Analogous conditions exist in other parts of the body, such as, for 
example, the well-kno\vn process of . absorbing the contents of the 
intestines directly into the lacteals. Here fluids are absorbed directly 
into the lymphatic trunks, and they go immediately to the general lym- 
phatic current, explaining toxiemias arising from the intestine along 
similar lines with those produced by the tonsils. 

Just why the tonsillar ring exists where it does is not quite clearly 
evident. It apparently represents a meeting-place of the embryonic 
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epiblast and hypoblast, and is early in evidence in the young life of 
the embryo, fully equipped for work when the child is Ijorn. Early 
testimony of the absorptive power occurs in the enlargement of the 
lymph nodes lying on the anterior surface of the spinal column, and 
suppuration of these makes the well-known cases of retropharyngeal 
abscess. -Probably the absorption is from the pharynx tonsil. Later, 
the anatomists tell us, these nodes disappear, and usually in the adult 
there is only one large lymph node, which is on the ventral surface of 
the atlas, and the absorbed materials go to the other nodes, than in the 
young babe, probably to those in the region of the hyoid bone. With 
design and purpose even in the earliest days of the life of the indi- 
vidual the tonsils begin their work of absorption, and so may be 
reasonably concluded to normally exist with the intention of the 
Creator rather than as a purely pathological product. 

All this and more could easily be believed to be but following the 
natural lines of thought in the application of the simple theme sug- 
gested by our text. Very well-worn truths many of them, I hear you 
say, but may they not for all that bear once more the light of your 
intelligent scrutiny ? It has seemed to me that we have all along mis.=ed 
something somewhere in explaining the different eonditious as we meet 
them in childhood. Simply because an event is an every-day occur- 
rence is no reason why we should not try to explain it. Quite the 
contrary. What constitutes the condition known as “ delicate,” always 
catching cold, never strong, present, and most in evidence, perhaps, in 
the childhood of an individual? If he lives to adult life he never is 
free from it, and when hoary with age he folds himself in abundant 
wraps to supply what his system should have inherently been able to 
do in the way of protection from draughts and colds. Have we not 
come, general practitioners and specialists alike, to think of the tonsils 
as a concrete entity, an excrescence in the throat? If they get big 
and in the way, chop them off, any way to get rid of them, and then, 
proud in the consciousness of a righteous act bravely done, do we not 
forget that often but a small projecting fragment has been removed ? 
Do we not as serenely contemplate our work as thoroughly accom- 
plished as if we have pulled a tooth or ablated a wart ! Or, put the 
picture the other way. We glance into the throat at these excrescences, 
the tonsils. They are seemingly not in the way, and we dismiss them 
as thoroughly from our minds as of no interest to us and certainly of no 
moment to their host, and as easily as we might a wen or a mole. But 
anon the victim in question is sick ; temperature, fever, violent head- 
ache. All that he has is a little spot on one tonsil — a very trifling 
thing, but fraught Avith Avhat consequences? It may be a diphtheria, 
septic poisoning results ; the patient dies of heart failure. It may be a 
streptococcus inflammation and produce general joint rheumatism, endo- 
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carditis, or, as already referred to, acute Hodgkin’s disease. It may 
be in a young child, and the tonsil inflamed be the pharynx tonsil up 
behind the palate, out of sight, where we may not even see the spot, 
and the result is not only a mighty disturbance of the general system, 
but the cervical lymph nodes enlarge, perhaps later the supraclavicular, 
and later still the bronchial. Perhaps one or another of these enlarged 
nodes stays and holds up a tubercular germ. For the time being it 
may completely encapsulate and swallow it up, and yet years after, 
when something overwhelms the host in the pride of young womanhood 
or manhood, the germ is let loose into the system and there results a 
fatal, quickly progressing tuberculosis. 

Why is it that such an overwhelming majority — over 70 per cent. — 
of all children in foundling institutions, when dead from any cause, 
have enlarged bronchial nodes ? What is it that happens when the 
young child, after the simplest of these acute seizures in the third tonsil, 
goes around for months, perhaps years, pale, seemingly antemic, yet not 
demonstrably so, easily knocked out by the slightest affection, the nodes 
in the neck often swollen and tender even after the original seizure is 
long passed, never seeming to get quite up to the measure of resistance 
which was formerly his or hers? Or, let us reduce the matter to its 
simplest terms. Why should a great, healthy, robust adult be so com- 
pletely felled by a few small follicular spots on this unimportant excres- 
cence, the tonsil ? If we ever stop to ask ourselves the question I fear 
we have all too often fallen into the habit of the old country phi- 
losopher, when some new problem was presented to him, of giving the 
lucid explanation, “ It’s a way things has.” Tonsils certainly do have 
this way of doing, and in most instances that explanation will suffice. 
But when we are considering as to-night, can we not go a step farther 
on along logical lines and say that it is easy to thus poison the system, 
because when the tonsil is diseased a part of the lymphatic system — 
i. e., the blood-making or blood-cleansing system — is involved ; hence, 
therefore, the blood itself ? A hypodermic injection gives maximum 
effects from minimum doses, because it is absorbed directly into the 
circulation. When any germ or poison enters the tonsil, unless arrested 
there or in the near-lying nodes, it eventually enters the blood stream, 
getting maximum effects from a very small area of disease. 

Is there any anatomical reason why the results of tonsillar infection 
are more widespread as regards the lymphatic system in children, as a 
rule, than it is in adults ? Of course, we are bound to bear in mind, 
when asking this question, the general statement that immature tissue 
resists Jess vigorously than that better organized and older. 

When that distinguished observer Sappey, whose monumental work 
on the lymphatics will last for all time, could not get good injections 
of the lymph vessels in any given part, he learned to go to the newborn 
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babe or very young infant. Here lie could get results with greater 
ease, because the channels were open, the vessels were fully developed, 
and many of the beautiful plates illustrating his atlas were thus made 
possible. 

Therefore, it is easy to see how much greater freedom to run riot 
within the lymphatic system the poisonous or diseased substances have 
in the infant over the adult, and why the lymph nodes themselves 
have a great burden thrown upon them to filter off material thus easily 
gaining an access to the lymph current, and, if you will, how very 
dependent the future of that individual is upon the activity and intact- 
ness of these nodes and their physiological functions ! 

Now, of all the parts of the lymphoid ring the pharynx tonsil is the 
one most frequently attacked in the young infant, and, therefore, 
infiammations of it are most liable to endanger the general system. 
There is some evidence that the pharynx tonsil is the earliest to acquire 
full development. In any case, it is the one which at birth stands 
ready for business. So it is reasonable to suppose that it would be the 
one to most frequently become diseased in the early years of life — a 
fact long known clinically. 

We have led up logically to this point as perhaps of chief est impor- 
tance, certainly, to my mind, most vital ; and if I am allowed to say 
anything further I should like very briefly to dwell on the question of 
acute inflammation of the pharynx tonsil in children. 

Only within the last two years has one been able to observe any 
attention as paid in current literature to this acute inflammation of 
the pharynx tonsil. So much has been written about the chronic 
enlargement that the acute seizures have been passed over, largely 
because it is only lately that we have begun to recognize some of their 
far-reaching consequences. 

Time does not permit me to give you any extensive description of 
this acute inflammation. That I have already done in another place ; 
but I would like to emphasize the fact that some of the cases are easily 
missed and yet most significant in their results. 

It is superfluous to speak before this audience further of what is 
well known to all of you of the typical, well-developed acute cases of 
tonsillar inflammation in the nasopharynx, but there are certain of 
these masked cases that escaped, and may for some time to come fail 
of intelligent consideration. The briefest way to mention the matter 
to-night will be to relate an absolutely typical masked case, and make 
a few critical remarks upon it in closing what is even now a lengthy 
paper. 

I was called last April to attend a child whom I had often seen 
before. He possessed to my knowledge slight tonsillar enlargement, 
but was not by any means a mouth-breather, nor did I know of any- 
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thing wrong in his nasopharynx. He had, at the time of my visit, a 
high fever, headache, and slight snuffles ; no cough, no sore-throat ; slight 
ringing in the ears. Patient impressed one as being sick and demanding 
intelligent attention, and so was looked over very thoroughly. I 
examined the chest, tonsils, nose, and larynx, and could find as the 
only spot which showed trouble a very red, very moderately swollen, 
slightly spotted third tonsil. I gave my opinion that the cause of the 
trouble was there and there only. 

I saw the patient the next day, and his fever had gone up in the 
afternoon higher than on the previous day, with a morning remission 
to nearly normal. There was no change in the physical condition 
except that the head ached harder. There was no cough, and the only 
sign of discharge from the nose on this second day was a slight sticky 
condition of the mucus around the entrance to the nostrils. The family 
physician was called in order that he might discover something that I 
might have omitted, and accepted with considerable mental reservation 
my diagnosis. He proposed, as I was very thankful that he did, to 
give the patient a thorough overhauling again. He found absolutely 
nothing that he could conscientiously say was productive of the sjonp- 
toms, and on the following day, when the fever still persisted, not any 
higher, but with less remission, he, fearing that there might be some- 
thing more in the case than we had either of us supposed, had the 
blood examined, made another thorough examination of the whole 
body, and still nothing developed. 

During the following three days the temperature stayed considerably 
above 100°, but no other identical symptoms developed except that the 
lymph nodes in the neck at the angle of the jaw and further down 
under the sternocleidomastoid muscle became slightly puffed, very soft, 
and quite tender. Some weeks of general malaise and slight febrile 
rise at night followed. He dragged around with no ambition, and 
could not be made to pick up in weight, and the family made an early 
trip away to Maine for the summer. It took him some months to 
establish anything like his former vigorous condition. 

If this were a single instance it would seem hardly probable that we 
had ruled out every possible condition leading to general dyscrasia, but 
it has happened again and again in other patients where it was well 
known that the adenoids existed and where these acute attacks, slightly 
different from the present, had been frequently enough observed to 
know where to lay the blame. 

In this case the patient was old enough and tractable enough to allow 
of a posterior rhinoscopy, and there was no doubt of the existence of 
this follicular inflammation in the pharynx tonsil. 

Through some three or four years that I have been in my own mind 
developing some of the ideas here expressed, I have had occasion to be 
intimately associated and to know of numerous such cases, and it has 
left in my mind not a doubt as to the fact that vre had to deal later in 
tliis case with a distinct interference with or disturbance of the function 
of the lymphatic system, and it has developed therefrom that we might 
possibly explain why certain children would for years and years possess 
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the same characteristics as these patients surely have shown during the 
months or years that some of them have been under observation. And 
if this is so, if any of the deductions that we have made from this are 
even in part true, then it has become liigh time that the profession as 
a whole, and we, all of us, should view the tonsil as not merel}'^ an 
irresponsible, functionless lump of matter existing in the throats of our 
patients, but as an organ which, if not doing its full physiological duty 
or if diseased, can modify and influence some of the most vital functions 
of the lymph and blood. So, therefore, we who deal with the subject 
. from the specialist’s point of view can least of all afford to place our- 
selves in a position which shall seem inappreciative of these long-known 
and well-recognized physiological principles ; for by so doing we throw 
ourselves open to the oft-repeated taunt that we take too narrow a view 
of our work, failing in many instances to at all consider the general 
system as we ablate tonsil after tonsil. 

What should be the practical deduction from such theorizing as we 
have indulged in during these remarks ? Surely, it is not to give free 
rein to indiscriminate attempts at removal of tonsils first, second, or 
third, and surely it would not argue that we must let them alone. It 
seems to me the practical point is that when we operate, to be thorough 
in what we do, and when it is done, be it ever so thoroughly, it must 
still be borne in mind that we have some tonsillar tissue left. As ton- 
/ sillar tissue is normal to the human body, therefore, the patient thus 
operated upon has all the chances that a normal tissue always has of 
becoming infected or diseased. We have, therefore, not given our 
patients immunity because we have operated ; we have only given them 
less liability, and we should, in the line of what we are now saying, 
never dismiss patients as needing no further thought, because, for- 
sooth, they have received our skilful manipulations in the nasopharynx 
or pharynx. Surely, there is a broad field for progressive work along 
the lines of strengthening the bulwarks which nature has endeavored 
to erect that there may not happen to the little people in our charge 
some of these dire disasters, which have been mentioned in the early 
part of the paper, as coming from trifling affections of the tonsils. 
How can these be avoided ? At present the way does not always seem 
quite clear, but it will never be if we do not occasionally ponder over 
the matter and endeavor to clear as much of the mist of doubt as is 
permitted to us, each in his own way and time. 
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THE INDICATIONS FOR OPERATIVE INTERVENTION IN 
MIDDLE-EAR SUPPURATION, 

By Barton H. Potts, M,D., 

ASSOCIATE IN DISEASES OF THE EAK IN THE PHILADELPHIA POLYCLINIC ; ACP.IST AND LAIIYN- 

GOLOGIST TO ST. MAKY^S HOSPITAL : AURIST AND LAKYNGOLOGIST TO THE OUT-PATIENT 
DEPARTMENT OF THE GERMAN HOSPITAL; ASSISTANT OPHTHALMIC AND AURAL 
SURGEON TO THE CHILDREN’S HOSPITAL, PHILADELPHIA. 

When to operate or to advise operation in cases of chronic suppura- 
tive otitis media is a question that is constantly being ashed of the 
aurist, and it is one that is not always easily answered. Many patients 
live to a ripe old age without any serious trouble from a discharging 
ear ; but it is without doubt that many have died from an overlooked 
or neglected aural condition whose lives might have been saved by 
operative interference. A discharging ear is not now treated with the 
same indifference as formerly ; it has become more widely recognized 
that the ear is a part of the body, and that disease of this organ may 
affect the general health as much as disease of any other organ. 

Intracranial complication is, of course, the condition to be dreaded, 
and, while it is comparatively infrequent, it is always dangerous. It 
is impossible to make up a complete list of the cases of otitis media 
that have been complicated by intracranial involvement, but the 
apparent proportion is increasing as the advance in aural work is being 
better understood and the diagnosis more scientifically made. 

The chief point in our diagnosis is to determine the cause of the dis- 
charge, If the latter consists cliiefly of stringy, ropy mucus, we will 
almost surely find the exciting cause to lie in the Eustachian tube or 
nasopharynx ; but if the discharge is seropurulent or a creamy pus, 
and especially if it is very profuse and of long duration, we must look 
to the tympanum or mastoid ; and it is this type of case that is referred 
to in this article. No definite rule can be made for these cases, for 
each must be studied upon its own merits. The discharge in itself is 
not much of a guide to us, except that a very profuse and long- 
continued flow would point to the involvement of a greater area than 
that comprised in the tympanum alone. Careful search must be made 
for necrosed bone within the tympanum, and if found this should be 
treated on proper surgical principles. Curetting must be done and 
thorough drainage established ; if these measures as done through the 
canal fail, more radical treatment will be necessary, and the question 
of an operation on the antrum or mastoid must be decided. 

When we have a large fluctuating swelling behind the auricle our 
course is generally plain ; but when there is no swelling or induration, 
when even tenderness over the mastoid may be absent, our course of 



POTTS: MIDDLE-EAR SUPPURATION. 123 

procedure may not be so clearly evident. Too much importance 
should not be given to the symptom — for it is only a symptom — of 
fluctuation behind the auricle. Having eliminated the possibility of 
glandular involvement or of a furuncle or other inflammation of the 
external ear, we know that this swelling is a symptom of inflammation 
in the antrum or mastoid cells ; but that this inflammation may exist 
in the deeper tissues without the presenee of swelling has been proven 
very frequently. Many cases have been seen in which this swelling 
disappeared coincidently with a free flow of pus from the canal ; un- 
fortunately, this is regarded by the patient, and sometimes by the 
physician, as a great improvement and they rest satisfied until further, 
and generally more serious, trouble follows. Its true meaning is simply 
this : the pus has found a passageway for itself through the tympanum 
or through a sinus and thus evacuated the abscess cavity ; but the in- 
flammation of the deep tissues, which is the cause of the pus, still con- 
tinues active. To consider a suppurative mastoiditis well, or even 
improved, simply because the swelling has disappeared is a decided 
mistake. 

Local tenderness is an important sign in these cases ; careful palpa- 
tion will, in the majority of cases, elicit tenderness over the inflamed 
region, the point of greatest tenderness usually being found over the 
antrum, and persistent tenderness in this locality is a pretty sure sign 
of inflammation of the deep tissues. Tenderness over the mastoid tip 
is not of such great importance, except in those cases in which the pus 
has forced its way through the inner wall of the tip into the digastric 
fossa. 

But, though usually present, tenderness may be entirely absent ; this 
is more apt to be the case when suppuration is of very long standing. 
In these cases we are almost sure to find that a sclerotic process in the 
mastoid has changed completely the character of the bone ; instead of 
cellular structure we may find a dense layer almost as hard as ivory ; 
this change may be confined to the outer table alone or may extend to 
the antrum, and this may be obliterated, though not usually. This 
layer of dense bone may so effectually protect the inflamed deeper 
parts that we may be unable to elicit any tenderness even by the firmest 
pressure. By making pressure first over one mastoid and then over 
the other, the patient can sometimes by contrast aid in our diagnosis. 
CEdema behind tlie auricle will probably be found to be due quite 
often to furuncle or other inflammation of the external ear, and it will 
be difficult to determine the cause of the swelling. A point mentioned 
by Kandall will aid us, i. e., if in making our pressure over the mas- 
toid and carefully avoiding the auricle we get pain, we may feel certain 
that the trouble lies ia the mastoid ; but if the pain is felt only when 
moving the auricle, we will find the trouble somewhere in the external ear. 

VOL. 120, NO. 1.— JULY, 1903. 9 
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Oue of the most important symptoms of all is an inflamed, tender, 
and bulging upper posterior canal wall and membrane. This condition 
in chronic suppurative otitis media is an almost certain indication of 
antrum or mastoid inflammation, and the failure of this condition to 
improve under treatment is one of our surest indications for operation. 

The state of the general health is a guide in some cases, especially 
in adults. Children seem to be able to carry pus in the mastoid noth 
much less apparent effect on their health ; they are frequently seen 
with a history indicating a mastoid involvement extending over a con- 
siderable period of time, yet showing little or no impairment of health. 
But, unless there be very free drainage, an adult will generally show 
constitutional sj^mptoms within a short time, and the sudden and rapid 
failure of health, with a history of chronic suppurative otitis media, is 
a very significant sign. 

The temperature in adults is not so important as in children ; the 
former will have pus in the mastoid for a considerable time and present 
little or no elevation of temperature, while a child will rarely have pus 
for any length of time without showing some pyrexia. This would 
not apply to pyreraic cases or those having a septic thrombus, for in 
these cases the extreme variations of temperature is the most significant 
sign of all, whether the patient be a child or an adult ; here we have the 
temperature that is characteristic of pus, fluctuating rapidly through 
a range of four, six, or even eight degrees. When the sinus is throm- 
bosed we frequently find tenderness extending back toward the occiput, 
and there will often be some bogginess just below the occipital bone. 
Tenderness along the jugular must be carefully searched for, as it is an 
important diagnostic sign in these cases. 

Intracranial complications are the ones to be most dreaded ; their 
development is generally so gradual and often so free from symptoms, 
that it may not be until an advanced stage has been reached that they 
come under the aurist’s care and a diagnosis is possible. Even under 
careful observation the condition may not be certainly determined, 
and it is not until the inequality or the sluggishness of the pupils, 
rapid failure of strength, rigors or convulsions, elevation or subnormal 
reduction of temperature and slowness of pulse occur that the diagnosis 
is made with any degree of certainty. The variations of temperature 
and slowing of the pulse is the most characteristic sign and the one 
most often noted, and when present usually indicates intracerebral 
pressure. Von Bergmann (Arch. f. Min. Ghinirgie, vol, xxvi.) says 
the position of brain abscesses of otitic origin is typical, viz., either in 
the temporal lobe or in the hemisphere of the cerebellum of the dis- 
eased side. 

In regard to the clinical importance of the micro-organisms con- 
Qerqed in these processes the vnriouis authors differ. Bandall teaches 
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that the majority of the acute infections are due to the pneumococcus, 
and that this organism is the most prone to cause meningitis and other 
intracranial affections of a toxic type ; while the bone lesions generally 
show the streptococcus or stajibylococcus either as the primary or com- 
plicating infection, which is the worst in mixed cases. Gorham Bacon 
(^Manual of Otology) has long insisted on the importance of the strepto- 
coccus, and has been foremost in America in urging routine bacterio- 
logical examinations. 

The presence of a sinus leading into the mastoid, whether from 
behind the auricle or along the canal wall, is a positive indication for 
operation. Masses of granulation tissue along the canal wall should 
always be studied with great care, for they are suggestive of exposed 
bone or a sinus. 

Facial palsy is not of much significance, for we know that it occurs 
in many cases in which there is no mastoid involvement ; hut that this 
symptom may be caused by a suppurative mastoiditis was demonstrated 
to the writer, who had the pleasure of seeing a ten-day-old palsy clear 
up within seventy-two hours after operation. 

Epileptiform attacks are very unusual, but they were present in one 
of the writer’s cases, so that it was for relief from this symptom that 
the patient applied for treatment and not on account of the discharg- 
ing ear. 

Even with the above points borne carefully in mind, cases will be 
met in which it will be difficult to determine the question of operation. 
Some authors go so far as to say that it is a mistake to try to cure 
chronic suppurative otitis media by the milder methods of antiseptic 
douching, curetting of the tympanum, etc. ; but in the opinion of 
others this extremely radical position does not find favor. Certainly 
many cases have been seen in which the discharge ceased under the 
local treatment and the ears have remained dry during a number of 
years. Under present methods the operation is so nearly free from 
danger and from disastrous after-effects, that except from a cosmetic 
standpoint some aurists prefer to operate and find it to have been un- 
necessary rather than to fail to operate in one case where it may have 
been needed. 

The treatment in the cases of mastoiditis complicating chronic sup- 
purative otitis media must be vigorous from the start. If the mastoid 
involvement is acute the first and most important step is to put tlie 
patient to bed and keep him there at perfect rest. He should be put 
upon a light diet and given a saline purge. Calomel is very favorably 
regarded by some men, especially if the mastoiditis is due to an acute 
otitis media. Its full administration, however, must he restricted to 
those patients of a fairly robust habit. 

The application of leeches over the mastoid has been pretty generally 
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abandoned, as it has been found much more efficacious to secure local 
depletion by the very free incision of the membrane and canal wall, 
so as to secure profuse bleeding and relieve tension in the antrum. 
This opening into the tympanum should be made very early, not only 
to secure depletion, but also to permit of free drainage. To secure relief 
from this condition without resort to more radical measures, it is abso- 
lutely necessary to establish free drainage. Following this incision hot 
douching is one of our most efficient remedies ; to accomplish results 
this douching must be copious, frequent, and hot. It is usually well 
to begin with a temperature of 110° P. and increase this to 112° to 
114° F., using not less than half a pint at each time. As little force 
as possible should be used, the water being allowed to gently flow in 
and out of the ear, and it is usually well to douche at first every hour 
for several times and then every second or third hour. In the interim 
of hot syringing the application of dry heat over the mastoid is of 
value ; this is best applied by means of a hot-water bag, hot salt or 
hop bag ; but moist applications, such as poultices, hot onions, etc,, 
are to be strictly avoided. Protection by compress and -bandage 
should be continuous between douches; external heat being applied 
outside of it. 

The application of cold over the mastoid is sometimes beneficial, but 
should be used carefully and, as a rule, its use should not be prolonged 
beyond forty-eight hours. The application should be continuous, and 
if, after removal, there should be a return of the symptoms it would 
not be advisable to reapply it, for it would mean that the cold is simply 
relieving the symptoms, but that 'the inflammation is still present, and 
that more radical measures are necessary. Some authors say that the 
cold should never be used in cases of streptococcus infection. 

Various measures are recommended by different men, but opinions 
as to their usefulness are contradictory ; and the mercurial and saline, 
the early paracentesis and hot douching seem to give much the best 
result. When the milder methods of treatment fail more radical ones 
must be adopted ; but nobody wishes to have his mastoid opened unless 
it is absolutely necessary, so that this should be held as a later resort. 
On the other hand, too long delay is attended with much greater 
danger than too early intervention, for the opening of the mastoid 
cells through to the antrum is not in itself a dangerous procedure, and 
the opinion is very generally held that in obscure cases, when treat- 
ment has failed, the exploratory opening into the antrum is indicated. 

What shall be the form of operation is an important question to 
decide. The consensus of opinion seems to be that the original 
Schwartze operation — opening through the mastoid cells into the 
antrum — is sufficient only in those cases when the mastoiditis is acute 
and without the history of chronic suppurative otitis media ; but when 
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the latter is present it is necessary to more thoroughly clean np the 
attic and antrum and give more free and lasting drainage. When the 
mastoid cells are not involved, this is best accomplished by the Stacke 
operation, -which consists in laying forward the auricle, as in the regu- 
lar mastoid operation, and separating the membranous from the bony 
canal by a blunt instrument; a portion of the upper posterior canal 
wall is removed and all parts of the tympanum, viz., the antrum, attic, 
and tympanum proper, are thrown into one large cavity.- 

If, however, the mastoid cells are involved, it will be necessary to do 
the more radical operation, which has been called the tympano-mastoid 
exenteration. The name explains the operation. Every particle of 
carious bone is removed from the mastoid and the posterior canal wall 
and scutum ; the membraue and ossicles, if present, are removed and 
this region thrown into one large cavity. The wound behind the 
auricle is generally closed at the time of the operation and drainage 
carried out through the canal. 

The following cases will serve to illustrate the points of diagnosis 
mentioned ; 

Case I. — I. R. M., aged five years. In this case there had been a 
discharge from both ears for more than two years following an attack 
of scarlet fever. He had been treated with fair regularity by different 
physicians, and had his adenoids removed. When first seen there 
were large masses of granulation tissue in both tympani ; the discharge 
was profuse, but no exposed bone could be detected, and there was no 
mastoid tenderness. During a two months’ course of treatment the 
granulations were gotten rid of, the discharge had greatly diminished, 
and the patient was apparently improving; but at the end of two 
months he missed a few visits, having been placed under the care of 
his family physician for general treatment owing to a sudden failure 
of health and strength. As there was no improvement he was seen in 
consultation. There was very little discharge from the left ear and 
none from the right. The upper and posterior canal wall of the right 
ear was red and tender, but not much swollen. Temperature 104° F. 
Some tenderness over the right mastoid, but not marked. A saline 
laxative was ordered and hot douching started at once and pushed 
vigorously. Twenty-four hours later the temperature was 100° F.; 
there was some discharge from the right ear and an increase from that 
in the left. Tenderness over the mastoid had disappeared, and the 
canal wall was less red, tender, and swollen. This apparent improve- 
ment continued for forty-eight hours, when his temperature went up 
to 105° F.; there was again some tenderness over the mastoid and the 
canal wall was more swollen and tender. It was decided to operate at 
once. A tympanomastoid exenteration was done ; the mastoid found 
to be full of pus, the dura exposed in two places and the lateral sinus 
uncovered. An unfortunate accident occurred, but I do not believe 
it affected the result. While removing the canal wall a ledge of bone 
very unexpectedly gave way and the spoon shot across the niastoid 
camty and opened the sinus ; the bleeding was very profuse, but easily 
controlled by pressure. 
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The temperature dropped to 99° P. following the operation, but 
within fourteen hours reached 104° F. again, and fluctuated between 
100° F. and 104° F. for seven days, when, in consultation with Dr. 
Kandall, it was decided to explore the sinus for thrombosis. The 
wound in the sinus wall was found to be healed and the sinus itself 
free from thrombus; the jugular was exposed and it, too, found free. 
The temperature remained high and the patient gradually sank until 
forty-eight hours after the second operation, when he died. 

The opening of the sinus was unfortunate, but not necessarily fatal, 
as proven by the fact that it occurred in another case of the writer’s, 
in which necrosis extended so deeply that the bulb of the jugular was 
nicked; the patient made a complete recovery. The same accident 
has happened to other operators a number of times without serious con- 
sequences other than the delay in the operation to check the bleeding. 
Pyiemia was doubtless the cause of death in this case, and the question 
suggested itself whether it would have been better to have opened the 
left mastoid as well as the right at the time of the first operation, even 
though no symptoms pointed to that side ; it is doubtful if this would 
have saved the patient’s life. An operation two months earlier would 
probably have given a different result ; but except for the profuse dis- 
charge then there was no sign of mastoid involvement. 

Case II. — C. M. T., aged eight years. Discharge from left ear since 
she was a baby. Three days before operation, without any history of 
pain, a swelling appeared over the mastoid coincidently with the cessa- 
tion of discharge ; twenty-four hours later the pus again began to flow 
freely from the canal and the swelling over the mastoid disappeared. 
A tympanomastoid exenteration was done; the antrum and mastoid 
were full of granulations and pus, and the sinus was uncovered by 
caries of its wall. 

Here we have a swelling over the mastoid that disappeared at the 
end of forty-eight hours; but the condition found at the operation 
shows what a great mistake would have been made in considering this 
case improved simply because the swelling had disappeared. 

Case III. — M. B., aged twenty-six years. Profuse, discharge and 
some odor from right ear for four years following a cold. No history 
of pain at any time, but firm pressure elicited tenderness over the 
antrum. There was a perforation in the upper posterior quadrant of 
the membrane. A six months’ course of treatment failed to give any 
relief from discharge, and as some tenderness was present at times 
an operation was advised. The Stacke operation was performed and 
the antrum found to be full of granulations. Six weeks after the opera- 
tion the discharge has ceased. In this case the profuse discharge and 
the occasional tenderness was suggestive of antral trouble and the 
operation confirmed the opinion. 

Case IV. — A. F., aged thirty years. Discharge from right ear for 
six years. Four months ago began to complain of pain behind the 
ear. Examination showed marked tenderness over the antrum ; dis- 
charge scanty ; some bulging in the anterior flaccid membrane with a 
pulsating perforation. Free paracentesis through the bulging mem- 
l3rane was done at once, and this followed by hot douching and saline 
laxatives. Relief followed this treatment immediately ; but the symp- 
toms recurred four times within five weeks and operation was advised. 
'The tympanic exenteration was done and the antrum found to be full 
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of granulations. After several weeks’ treatment the case was discharged 
cured. She was seen two years later for impacted cerumen of the left 
ear ; there has been no further trouble in the right ear. 

Case V. — E. B., aged sixteen years. Discharge from right ear 
since childhood. Has had three abscesses over the mastoid which were 
opened and then healed. Now presents a small sinus behind the 
auricle about 5 mm. in width, from which there is a very slight oozing. 
Membrane entirely destroyed ; no tenderness at all ; temperature normal. 
The tympanomastoid exenteration was done. The mastoid cells were 
obliterated to a large extent by the sclerosis that is generally present 
in these chronic cases, and through this hard bone a sinus passed, in 
a gradually widening track, to the antrum. The latter was full of 
granulations and pus. Healing was slow in this case, but complete 
at the end of four months. 

Case VI. — C. R., aged twenty-seven years. Discharge from left 
ear since childhood. Six times during the past ten years there has 
been a swelling over the mastoid, which opened spontaneously and was 
allowed to close. When first seen there had been no swelling for eight 
months and the soft tissues were completely healed. No pain or ten- 
derness except at times of the swelling. There was a medium-sized 
perforation of the membrane up and posteriorly. Careful treatment 
for the suppurative otitis media was instituted and the patient w’atched. 
At the end of six weeks the discharge ceased and the ear was appar- 
ently in good condition ; but on account of the history the patient was 
told to return every few weeks. The ear remained quiet for three 
months ; then the patient reported with the history of pain and dis- 
charge two days previously. The canal was full of cholesteatoraatous 
masses. The membrane was intact, the old perforation being closed by 
a depressed cicatrix. On the upper and posterior canal wall was a 
mass of granulations and through this mass bare bone and what felt 
like a sinus could be detected. Temperature was normal. A tympano- 
mastoid exenteration was done. Dense cicatricial tissue, tightl}’^ bound 
down to the bone, was found over the mastoid ; the bone to the depth 
of about 5 mm. was almost ivory-like in hardness, but from that point 
there was a cavity filled with pus and grapulations. An opening 
through the tegmen exposed the dura and a sinus was found leading 
from the mastoid to the posterior wall. As in Case V., the healing 
was slow, requiring about five months, but it has been complete. 

Cases V. and VI. show that the presence of a sinus leading into the 
mastoid, whatever its location, is a sufficient indication for operation, 
and they also serve to illustrate the inefficiency of the Wilde incision 
for any case of true mastoiditis. In Case V. the abscess was opened 
with a knife, in Case VI. it opened spontaneously; hut the result was 
practically the same in each case. 

Case VII. — J. S., aged forty years. Discharge from right ear for 
thirty-three years following scarlet fever. During the past fourteen 
weeks has been having attacks of vertigo, so called. The attacks 
would appear at any time during the day or night and with increasing 
frequency, so that he might have five within twenty-four hours ; he 
became very dull, stupid, and irritable. The tympanic membrane w.as 
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intact, but showed a depressed cicatrix up and posteriorly. Lying 
loose on the floor of the canal was a sequestrum measuring 15 x 5 x 5 
mm., which had come_ through a sinus in the upper posterior canal 
wall and through this sinus the pus was flowing and showing a dis- 
tinct pulsation. There was no tenderness over the mastoid and no 
swelling. Temperature 99° P. A tympanomastoid exenteration was 
done ; in this case also the outer bone for about 4 mm. was extremely 
hard, but beyond this it was all one cavity. A small area of the 
tegmen was destroyed, exposing the dura; and posteriorly there was 
an extradural abscess about 26 x 35 mm. 

Healing in this case was slow, requiring about five months, but 
it was perfect. Following the operation there were no epileptiform 
attacks for three weeks, but at that time one occurred ; this was accom- 
panied by a partial palsy of the right side of the face, Nothing of a 
suspicious nature was found about the site of the operation, and as the 
palsy cleared up entirely within three days it was probably due to the 
fact that the gauze was packed into the wound too tightly. There 
were four of the epileptiform attacks during the three months follow- 
ing the operation, but a course of bromides controlled them completely. 
The patient was seen fifteen months after the operation and was feeling 
bright and well and had gone back to his work, that of a day laborer. 

The sinus, sequestrum, and epileptiform attacks, indicating the proba- 
bility of cerebral pressure, presented an unmistakable and urgent indi- 
cation for operation. This patient resembled Case YI. in the closing 
of the perforation of the membrane and the formation of a sinus 
through the canal wall. 

A brief review of the symptoms indicating operation in many cases 
of chronic suppurative otitis media would then be this : 

Profuse and long-continued discharge suggestive, but not diagnostic, 
of antrum or mastoid involvement. 

The fluctuating swelling over the mastoid diagnostic when present, 
but its absence not contraindicating operation. CEdema behind the 
auricle is more apt to be due to furuncle. Tenderness over the mastoid, 
especially in the region of the antrum, of great significance whenever 
present, especially if it is persistent; but this may be doubtful or 
absent if the outer table is much sclerosed. 

The inflamed, tender, and bulging upper and posterior canal wall, 
one of the most important signs of all, and its non-relief by treatment 
is a sure indication for operation. A sinus, whatever its location, 
leading into the mastoid is a positive indication. 

Facial palsy of interest, but not important. 

Epileptiform attacks unusual, but indicating possible cerebral 
pressure. 

Marked and rapid failure of health, more apt to be found in adults 
than in children. 

The temperature more apt to be elevated in children than in adults. 

The rapid fluctuation of temperature through a range of several 
degrees our most important sign in cases of pysemia. 
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The slow and thready pulse, out of proportion to the elevation of 
temperature, irregularity or sluggishness of pupils, rapid failure of 
health, rigors or convulsions, signs of intracranial pressure. 

Tenderness and oedema over the occipital are very apt to be present 
when the sinus is thrombosed. Bacteriological examinations not posi- 
tive, but important. . 


A XIPHOSTERNAL CRUNCHING SOUND.* 

•WITH A REPORT OF SIX CASES. 

By Myer Soiiis-CoHEN, A.B., M.D., 

ASSISTANT PHYSICIAN TO THE MEDICAL DISPENSARY OF THE HOSPITAL OF THE UNIVERSITY 

OF PENNSYLVANIA, ETC. 

As assistant to Professor M. Howard Fussell, Chief Physician to the 
Medical Dispensary of the Hospital of the University of Pennsylvania, 
I examine about one-fourth of the patients applying to that service. 
Of 492 cases examined by me during a period of fifteen months, I ob- 
served in six (or per cent.) what I have termed a xiphosternal 
crunching sound. This sound is superficial in character, and may be 
compared to the sound caused by a boot treading on soft snow. It is 
heard over the lower end of the sternum and a little to the left of it. 
The exact area over which it is heard varies somewhat with each case. 
The upper margin was between the upper border of the fifth rib and 
the upper border of the sixth rib. The lower boundary ranged from a 
line drawn transversely through the base of the ensiform to one extend- 
ing from the tip of the xiphoid to the junction of the seventh costal 
cartilage with the costal margin. The right border in every case lay 
between the right and left edges of the sternum. The left boundary 
was between the left mid-clavicular line and a line drawn an inch and 
a half to the left of the sternum and parallel with it. The sound was 
heard during the whole of the cardiac systole, but not during diastole. 
It varied in intensity, and occasionally slightly in position, but never in 
character. It was not influenced by exercise, respiration, or pressure 
with the stethoscope, except in one instance, in which it seemed to be 
increased when the stethoscope was pressed against the chest, and also 
when the patient had walked rapidly. When the patient leaned for- 
ward the sound became intensified (in every case but one), and when 
he lay down it diminished in intensity, in two cases completely disap- 
pearing. In every case the heart was enlarged, and the cardiac sounds 

* Read at Bethlehem on Jnnuaty 29, 1903, at the Winter Converfationnl Jlceting of Uie 
Lehigh Valley Mcdieal Assoeiation. 
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were weak and of poor quality. Retraction of the interspaces was 
noted in three cases. The pulse averaged about 82. 

This sound is not described in any test-book on general medicine 
that I have examined, although I have searched the works of Allbutt, 
Anders, Barlow, Bartholow, Bennett, Bristowe, Chapman, Davis, Eich- 
horst, Pagge, Flint, Gibson, Gregory, Lockwood, Loomis, Lyman, 
Mackintosh, Money, Osier, Pepper, Reynold, Roberts, Roger, Stilld, 
Striimpell, Tanner, Taylor, Loomis-Thompson, Tyson, Watson, and 
Wood and Fitz. I have found no mention of it in any of the following 
standard text-books on diagnosis : CoifiBer, Corwin, Da Costa, Debove 
and Achard, Edlefsen, Gibson and Russell, Hare, Hutchinson and 
Rainy, Jacob, Klemperer, Kuhnemann, v. Leube, Musser, Tyson, and 
Vierordt. Mayet,* however, speaks of a xiphoidal exocardial or 
cardiopulmonary murmur resulting from the action of the heart 
against the lung. ButleP speaks of a " friction sound heard over the 
lower end of the, sternum and the adjoining costal cartilages, synchronous 
with the action of the heart,” which, he thinks, “may be due to sub- 
phrenic peritonitis or abscess, or perhaps to a diaphragmatic pleuritis.” 

In their works on the heart no sound in any way resembling the 
xiphosternal crunching sound is mentioned by Barth and Roger, 
Balfour, Bellingham, Bertin, Billing, Blakiston, Broadbent, Bramwell, 
Clark, Da Costa, Flint, Fothergill, Gerhard, Gibson, Hayden, Hope, 
Keating and Edwards, Latham, Paul, Shapter, Walshe, Wardrop, 
Waters, or Watson. 

In a careful review of the periodic literature treating of the heart and 
pericardium, I find very few references to a sound in any way resem- 
bling that forming the subject of this paper. 

In 1826 Laennec,^ in speaking of certain phenomena that might be 
confounded with true cardiac murmum, described a “metallic click 
heard over the prsecordial region in subjects with nervous palpitation,” 
which he believed to be produced by the impulse of the heart against the 
thoracic parietes. He also mentioned having observed in other cases in 
the same region a sound resembling “ the creak of leather of a new 
saddle under the rider,” which at one time he regarded as a sign of peri- 
carditis, but later became convinced that it was not. It seemed to him 
to occur when the heart, enlarged or distended with blood, was crowded 
in the inferior mediastinum, as if there were bubbles of air in the peri- 
cardium. 

Bouillaud,* in 1835, and Aran,® in 1843, referred to “ the metallic 
tinkling sound ” pointed out by Laennec, describing it as “ a metallic 
clacking of more or less intensity, of which an idea may be formed by 
applying the palm of the hand on the ear and tapping lightly the back 
of this hand with the finger of the opposite hand.” 

William Stokes,® in 1855, mentioned a case of probably fatty degen- 
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eration of the heart, in which he found over the right ventricle a rasp- 
ing sound, which disappeared in a few days, after the application of a 
blister and the use of a few mercurial pills. 

“ Xiphisternal or Pericardial Chisel-sound, with its Practical Appli- 
cation,” was the subject of a paper read in 1856 by F. J. Brown,’ in 
which he stated that “ a chisel-sound at the lower end of the sternum is 
of frequent occurrence in persons that are in good health in all respects 
excepting dyspepsia. . . . The sound is that of a chisel or short 
plane used forcibly across the end of a piece of timber. It is single 
and synchronous with the systole. It varies in intensity, but never in 
character. . . . It is exocardial. 

“ The boundaries of the cardiac-percussion sound are extended more 
or less, oftentimes but slightly. 

“ The symptoms that commonly coexist with xiphisternal chisel-sound 
are those of a form of dyspepsia. 

“ The treatment of xiphisternal chisel-sound consists in the use of 
mild antiphlogistics and resolvents and in the local abstraction of blood, 
followed by counterirritations.” 

Twenty cases are reported in this article, some with complications, 
including cardiac hypertrophy (four cases), degeneration of the heart 
(one case), aortic disease (one case), rheumatism (two cases), ecthyma 
and chorea (one case), hypochondriasis (two cases), ovarian disorder 
(two cases), cerebral affection (two cases), and epistaxis and splenalgia 
(one case). 

Brown is of the opinion that " the sound is due to ‘ white pericardial 
patches’ plus toxmmia,” and that “the attendant dyspepsia is only 
sympathetic.” 

In 1882 Angel Money® published the result of a series of very careful 
observations made on the hearts of 111 parturient and puerperal women 
who were admitted to a lying-in hospital over a period of six months. 
In 84 of these, or, roughly, 75 per cent., murmurs were heard, which 
were divided by Money into three sorts. 

The “ second sort (friction-like) was systolic in time, was almost abso- 
lutely not conducted, being heard only over a very small area to the 
left of the median line of the sternum. It sounded quite superficial, and 
was short and high-pitched and rather stiflF in quality. This friction- 
like systolic murmur was to be heard just above and to the left of the 
ensiform cartilage. It was usually audible only over an area which might 
be covered by the small end (of moderate size) of the stethoscope. . . . 
The seat of the murmur would about correspond to the ‘ white patch ’ 
so often found on the right ventricle. I have no post-mortem evidence 
to offer on this point. My experience enables me to say that in all cases 
this murmur was a temporary phenomenon. The bruit was detected in 
29 cases out of 111. It was the sole murmur in 22. It was associated 
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six times with a murmur of the first sort ; twice with one of the third 
sort. 

“ I have stated my belief that the murmur is in some way related to 
a rubbing of the visceral over the parietal lamina of the pericardium, 
which laminm may or may not be altered in some degree in structure,” 

Under the heading of “Rough, Scraping, Systolic Sounds Heard 
Over the Tricuspid Area and the Right Ventricle,” A, E, Sansom,® in 
his text-book published in 1892, takes issue with Money as to the origin 
of the sound described by the latter. He says : 

“ There can be no doubt that short, rough, systolic, seemingly very 
superficial sounds are often to be heard over the situation of the right 
ventricle in conditions which deviate in no notable way from the standard 
of health, and these may be very difficult (or impossible) of explanation. 
It is very improbable that these are due to ‘ milk spots,’ or to any change 
in the pericardium, visceral or parietal. Such supposed thickenings 
over the pericardium are smooth and polished, and unlikely to give the 
peculiarly rough sound observed.” 

E, H, Colbeck,^® in his work on Diseases of the Heart, published in 
1901, says : 

“ A peculiar form of friction sound is sometimes heard over the right 
ventricle at the level of the fifth and sixth intercostal spaces, close to 
the left sternal edge and over the base of the ensiform cartilage. It is 
possibly associated with the formation of the ‘white patch,’ which may 
be observed on the underlying portion of the pericardium covering the 
heart. The sound is systolic in its relation to the cardiac cycle, and 
may at one time roughly resemble a reduplication of the first sound ; at 
another, an endocardial bruit. It may vary in character between a 
faint click and a definite rub, and, as a rule, the intensity of the sound 
is greatly modified by changes in the position of the body. The sound 
is most commonly observed in downward displacement of the heart, due 
to emphysema, but it may be present under apparently normal condi- 
tions,” 

“An Undescribed Cardiac Sound ” was the name applied by H. A, 
Hare” in 1901 to a “ peculiar vibrating sound occurring with systole, 
and heard best in an area extending from one inch to the right of the 
sternum to one inch to the left of the nipple, on the nipple level, and 
which is sometimes so dry, if I may use such a term, that I have at 
times considered it somewhat like the pericardial friction sound heard in 
pericarditis near the base. That it is not a friction sound I am very 
confident, although I must admit that its cause is not clear. Personally 
I believe it to be due to vibrations in the chordm tendinm produced by 
imperfect contraction of their muscular attachments, because I have 
never met with the sound except in cases of general debility with a 
feeble irritable heart. . . . The sound I refer to is not a murmur in 
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the ordinary sense, but a vibratory sound resembling the sound ‘ ching ’ at 
each systole. It is short and quick, not changed by deep or superficial 
pressure of stethoscope, and is not- entirely put aside by rest in many 
cases, although it is usually decreased by this means. It becomes acceii: 
tuated by nervousness or fear, but not by exercise of a sufficiently 
violent kind to distinctly accentuate ordinary sounds.” 

Osler'“ in discussing Hare’s paper said : 

. “ There is a distinct difference in the majority of healthy hearts 
between the first sound over the apex and that as you move toward 
the sternum, a more crunching sound, which is peculiar and remark- 
able.” 

I called M. Howard Fussell’s attention to the xiphosternal crunching 
sound exhibited by each of the six eases I am reporting. Dr. Fussell 
(1902, personal communication) in each case identified the phenomenon 
with a crunching sound frequently observed by him in cases of myo- 
carditis, of neurasthenia, and in some cases of anaemia ; and he was of 
the opinion that the sound Avas produced in the cardiac muscle. 

The histories of the six cases I have observed are appended. 

The patients were all men, five white and one colored. The ages 
ranged from eighteen to sixty-three. All but one were married. The 
occupations included both light and heavy Avork. 

The family history was negative except in one case, Avhere the patient’s 
mother had rheumatism and his brother had died of dropsy. 

Tavo of the patients had indulged in alcohol to excess and two had not 
touched it at all. Three were addicted to excessive use of tobacco J 
one never employed it. 

Inquiry into the prevmis medical history shoAved that the folloAving 
diseases and symptoms had been complained of by the number of cases 
recorded : 

Typhoid fever, 2 ; pleurisy, 1 ; rheumatism, 4 ; urticaria, 1 ; gonor- 
rhoea, 4 ; syphilis, 2 ; coryza, 3 ; sore-throat, 4 ; influenza, 4 ; hemor- 
rhoids, 3 ; cough, 4 ; expectoration, 3 ; night SAveats, 2; loss of flesh and 
Aveight, 2; dyspepsia, 3; prmcordial pain, 2; dyspnoea, 4; palpitation, 

2 ; vertigo, 4 ; weakness, 5 ; oedema, 3 ; h eadache, 2. 

The symptoms complained of by the patients on admission, and during 
the course of their illness, folloAV : 

Anorexia, 5 ; malaise, 4 ; weakness, 3 ; headache, 2 ; dyspnoea, 3 ; 
palpitation, 4 ; vertigo, 2 ; pain about the heart, 4 ; general soreness, 2 ; 
tenderness and soreness of the extremities, 3 ; pain in the shoulders and 
back, 4; nausea, 2; heartburn-,4; pain in the stomach, 4; abdominal 
pain, 4 ; eructation, 2 ; constipation, 2 ; diarrhoea, 2 ; drowsiness, 3 » 
distention of abdomen, 1 ; hemorrhoids, 3 ; expectoration, 5; sore-throat, 

2 ; nasal trouble, 3 ; nose-bleed, 2 ; loss of Aveight, 1 ; headache, 3 ; 
seminal emissions, 4; oligoria, 2; nervousness,!; urticaria,!. 
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With, two exceptions the patients on admission were well developed 
and well nourished. The pupillary reactions were normal. In four 
cases the tongue was coated. The pulse was regular in every case, weak 
in three, of low tension in two, and compressible in three. ,The rate 
varied from 60 to 104, the average being about 82. In four instances 
the radial arteries were fibrous. Pulsation was visible in the neck in 
two cases, below the clavicle in one, in the epigastrium in one, and at the 
apex in three. Expansion was diminislied in two of the patients, 
Eetraction was noted in the intercostal spaces in three cases, and at the 
epigastrium in two. One patient exhibited capillary engorgement; 
another, cyanosis. In every ease the heart was enlarged, and with one 
exception, the cardiac sounds were weak and of poor quality. The 
lungs were negative in every case but one. 

The blood count was practically normal. The hmmoglobin averaged 
about 85 per cent. The coagulation time was about two minutes. 

The sputum in every case was negative. 

Albumin was present in the urine in three cases ; casts in two. 

The examination of the stomach contents was made in two cases and a 
condition of subacidity found to be present. 

The xiphosternal crunching sound, heard in every case, is a sound 
difficult to describe. In my notes taken before I decided upon this 
name, I employed various terms in describing it, using such expressions 
as “ sounds of harsh clicking or rubbing character and high-pitched,” 
“ friction sound,” “ rough rubbing, clicking sound,” “brushing sound,” 
“sound resembling the rubbing together of two pieces of velvet,” 
“scraping sound,” and " that peculiar, gentle, rubbing sound.” 

The sound undoubtedly does vary somewhat; during an examination 
lasting fifteen minutes, it may be scarcely perceptible at one time, while 
quite loud and distinct at another. In only one case did it disappear 
entirely, and then but for a short time. I have been unable to discover 
to what influences the variations are due. 

Notwithstanding the difficulty with which the sound is described, after 
it has once been heard it can instantly be recognized when observed 
again. I consequently believe that the sound heard in each of the six 
cases was of one and the same character. 

But I cannot say that this is the sound heard by the authors I have 
quoted. I do not think that this is the sound referred to by hlayet, 
by Butler, by Bouillaud, or by Aran. It may have been the one com- 
pared by Laennec to the “ creaking of leather,” but probably was not 
that described as “ a metallic click.” It is my opinion, however, that the 
xiphosternal crunching sound heard by me is identical with the sounds 
described by Stokes, Brown, Money, Sansom, Colbeck, Hare, and Fussell. 

The cause of this sound can only be a matter of conjecture until a 
sufficiently large number of autopsies have been made on cases which 
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have at one time exhibited this phenomenon. It is quite possible that 
the sound is produced in several ways. The sound that disappears 
under mild antiphlogistic treatment and the one that persists in spite 
of treatment may have different origins. 

I do not think that the sound heard in my cases was caused by the 
impact of an enlarged heart on the lingula of the lungs, or by the 
friction-rub of pleuropericarditis. I incline to the view that it was due 
to the presence of white patches on the pericardium. This is not so 
irrational a supposition as some writers seem to believe. 

In Allbutt’s System of Medicine, F. F. Roberts*’ says : 

“ From personal observation, however, I feel sure that some white 
spots or patches on the pericardium are capable of originating a limited 
friction sound.” 

Gibson,** in speaking of pericarditis, says: 

“Although the friction sound is almost pathognomonic, it is never- 
theless sometimes, although not often, found in the absence of pericar- 
ditis. . . . Milk spots upon the pericardium, dryness of its surface, 

and ecchymoses into the subserous tissues have long been recognized as 
causes.” 

It is well known that white patches may be present on the pericar- 
dium without giving rise to a friction or crunching sound. It is quite 
possible that they cause this phenomenon only when associated with 
certain conditions of debility or of myocardial weakness. It seems also 
possible that the gastric irritation present in all of Brown’s cases, and 
in five of mine, may have been due to a passive congestion of the gas- 
tric mucous membrane, secondary to the myocardial weakness. 

Until more cases are reported of this fairly common condition, it will 
be impossible to form any conclusions ; and until post-mortem examina- 
tions with this phenomenon in mind are made upon bodies that during 
life exhibited the xiphosternal crunching sound, nothing definite can 
be stated about its origin. 


Report of Cases. 

Case I. — H. W., male, aged twenty-eight years, a laborer, was ad- 
mitted on March 13, 1902. The family history was negative. The patient 
had had measles, scarlet fever, influenza, hemorrhoids, a slight morning 
cough, with the expectoration of thick, tenacious sputum ; dyspnoea, 
which was worse on exertion ; and, more recently, night-sweats, loss of 
flesh, weight, and strength, and vertigo. 

For the past two months he had suffered with soreness all over, but 
most marked in the chest and legs, anorexia, and malaise. Several 
times a day he experienced nausea, which was worse on exertion. He 
often had heartburn. His feet did not swell. 

He was a well-developed but poorlj'-nourished man, with rather pale 
skin. His pupils were equal and reacted well to light and accommo- 
dation, His pulse was S4, regular, rather weak, and of low tension. 
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The radial arteries were somewhat fibrous. The palms were moist. 
The tongue had a dirty yellow coating on the back part. The tempera- 
ture was 98.8°. The chest and abdomen were of fair development. 
The movement of the chest seemed labored and rather restricted, 
especially on the right side. There was pulsation in the neck and below 
the clavicles. A fluttering pulsation was visible in the sixth inter- 
space, in the left raid-clavicular line. There was slight bulging of the 
left chest with increased consistence, it being much firmer above the left 
clavicle than above the right. 

The apex beat was not palpable. The heart was enlarged to the left. 
The sounds were heard best in the sixth interspace, the first and second 
sounds here being similar in character. The sounds were weak over 
the body of the heart and at the base. 

At the ensiform, and above and to the right of the apex, a harsh 
sound of a clicking Or rubbing character, and high-pitched, was heard, 
synchronous with the heart sound, not increased by movement, and not 
noted when the patient was lying down. 


Fro. 1. 



The lungs presented no abnormality. 

The abdomen was tender, but otherwise normal. 

The extremities were normal. 

The urine contained neither albumin nor sugar. 

Examination of the sputum was negative. 

The blood on examination showed : hmmoglobin, 92 per cent . ; red 
blood cells, 5,000,000; leucocytes, 7440. The stained specimen was 
normal. 

The patient improved under stomachic treatment. 

The only symptoms of note while the patient was under observation 
were sore-throat, nose-bleed, soreness of scalp, and a papular eruption. 

The peculiar cardiac sound was heard more plainly on March 17th; 
on April 6th it was increased by pressure with the stethoscope and after 
the patient walked rapidly, and did not disappear when he lay down ; 
on April 11th it could not be heard at all; but on April 16th and on 
May 3d it was plainly audible. 

The pulse on subsequent examinations was 76, 96, 80, and 80. 
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Case IL — W. O., male, white, aged eighteen years, single, an uphol- 
sterer, was admitted on June 25, 1902. The family history and the 
past medical history were negative. 

On admission, the patient complained of a constant though not severe 
pain in his stomach of a week’s (Inration, at times relieved by eating, to 
return again in about an hour ; of anorexia, malaise, and eructation. 

- The patient was a well-developed and well-nourished man. His pupils 
were equal and reacted normally. His tongue was clean. His pulse 
was 104, regular, of fair strength and tension, and compressible. The 
hands were somewhat cyanotic. 

- His chest was well developed, the right side being more prominent (a 
condition since birth). The sternum was depressed at its lower end. 
There was no epigastric pulsation. No retraction was visible anywhere. 

Expansion was fair, though greater on the right than on the left. 

A diffuse impulse was noted in the fifth interspace, left mid-clavicular 
line, and radiating to the fourth interspace above and to the left for 
several inches. The apex beat was distinctly felt in the fifth interspace, 
just inside the mid-clavicular line. The heart was enlarged to the 
right. The heart sounds were weak and lacking in muscular quality. 

Over an area bounded, above, by the top of the fifth rib ; below, by 
the lower edge of the sixth rib ; on the right, by the mid sternum ; on 
the left, by a line an inch and a half to the left of the left sternal 
border, a rough, rubbing, clicking, brushing sound was heard, super- 
ficial in character. The sound was unchanged during inspiration or 
expiration, or when the breath was held at the end of inspiration or 
expiration. It was not increased by exercise, by pressure with the 
stethoscope, or by the patient leaning forward, but it was somewhat 
diminished when he lay down. The sound varied in intensity, but 
according to no discernible rule. The area over which the sound was 
heard always remained the same. 

The lungs were normal. 

There was no oedema of the legs. The knee-jerks were diminished. 

The abdomen was normal. 

The urine was acid in reaction and contained a slight trace of albumin, 
but no sugar. The microscope showed only bacteria. 

, The patient was put on stomachic treatment and at once began to 
improve. 

The presence of the peculiar cardiac sound was noted on July 15th, 
and December 9th. 

Case HI. — C. S., white, aged sixty-three years, married, a carpenter 
by trade, was admitted on July 3, 1902. The family histoiy was nega- 
tive. The patient had had typhoid fever, influenza, gonorrhoea, and 
hemorrhoids, and had suffered from recurring pains across the back, 
dyspnoea on exertion, and occasional vertigo. , • i i 

About a month before he applied to the dispensary, the patient had 
“ caught cold.” For the last two weeks he had had an uncomfortable 
feeling in his stomach, not influenced by his meals. He had felt some 
nausea, but had not vomited. On admission he complained of constant 
pain in his back over the right sacral region, at times leaving the b«ck 
and going to the arms, the left lumbar or the umbilical regions. I he 
patient had lost ten pounds in one month. His appetite was rather poor. 

The patient was a thin man, having a somewhat shrivelled appearance. 
His pupils were normal. The tongue was coated. The pulse was 60, 
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regular, weak, of good tension, and not compressible. The radials irere 
fibrous, but the temporals were not. There was some cyanosis of the 
hands. 

Eetraction during systole was noted in the region of the ensiforra 
between the two costal margins, being more marked in the space between 
the xiphoid cartilage and the left costal border. It was increased on 
inspiration and greatly diminished on expiration. There was no move- 
ment of the ensiform itself. 

The apex beat was neither visible nor palpable. The heart was 
enlarged to the left. The heart sounds were weak and were lacking 
in muscular quality. They were heard best in the sixth inter- 
space, half an inch to the left of the mid-clavicular line, and were 
scarcely audible at the aortic cartilage and at the pulmonary area. 
A loud sound was heard in the region of the ensiform, being 
louder and most distinct over an area the size of a silver dollar. 


Fig. 2. 



bounded by the seventh rib, above; the tip of the ensiform, below; 
the middle of the xiphoid, on the right, and a line half an inch to the 
left of the costal margin, on the left. It was louder on inspiration and 
became much fainter when the patient was lying down. The sounds 
in the vessels of the neck were very faint. A rubbing sound, resembling 
the rubbing together of pieces of velvet, was heard over an area 
bounded : above, by the fifth rib ; on the right, by the right sternal 
border ; on the left, by a line beginning an inch and three-quarters to 
the left of the left sternal border and extending to the mid-clavicular 
line ; and below by a line extending to the tip of the ensiform across to 
the left costal border, and then along the eighth costal cartilage. The 
sound was heard best over this area, but was transmitted a short dis- 
tance. It did not seem to be affected by respiration, apparently being 
equally loud during inspiration and expiration, and when the breath 
was held at the end of either movement. Sometimes, however, it was 
noted louder during inspiration. It was not influenced by pressure 
with the stethoscope. It was a little louder when the patient leaned 
forward, and when he lay down it became much fainter. 
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The lungs and abdomen were normal. 

The quantity of urine passed in the twenty-four hours was twenty-six 
ounces. The specific gravity was 1040. The urine was dark amber in 
color, clear, and acid in reaction. A trace of albumin was found, but 
no sugar. Under the microscope were seen hyaline, coaraely granular, 
and epithelial -casts; cylindroids; leucocytes; renal epithelium, and 
crystals of uric acid and of calcium oxalate. 

The sputum contained leucocytes and diplococci, but no tubercle 
bacilli. 

The blood contained 68 per cent, of hoemoglobin. 

The patient improved under glonoin and Basham’s mixture. 

On November 26th and on December 11th the peculiar sound was 
still heard. 

Case IV. — S. W., white, an Hungarian, aged twenty-five years, 
married, a weaver by trade, was admitted on September 29, 1902, com- 
plaining chiefly of pains in his back, chest, arms, and legs. The family 
history was negative. The patient had had typhoid fever, urticaria, and 
occasionally sore-throat. For the past few years he had suffered with 
slight dyspnoea and palpitation on exertion, continuous headache, and 
loss of flesh, weight, and strength. 

The illness for which the patient applied had begun four months 
previous, with “ a cold in the stomach,” as the patient termed it, and 
with a diminution in the amount of urine passed. For a month or so past 
he had suffered from a burning sensation in the epigastrium and left 
hypochondrium after both dinner and supper, lasting three or four hours 
and accompanied by eructation. On admission, the patient complained 
of anorexia, malaise, and epigastric tenderness ; of pains in his chest, 
back, arms, and legs, which were worse when the weather was bad ; of 
dyspnoea and palpitation on exertion ; of vertigo, and of weakness. 

The patient was a well-developed, though poorly-nourished man. His 
conjunctiva, lips, and gums were pale. The left pupil was slightly 
larger than the right, but both pupils reacted normally to light and 
distance. The tongue was coated; the pulse was 72, regular, of fair 
strength and tension, and not compressible. The radials were not 
fibrous. 

Expansion of the chest was good. In the fifth interspace, half an 
inch inside the mid-clavicular line, there was seen a slight fluttering, 
appearing as an impulse when the patient leaned forward, but more as 
a retraction when the patient stood erect. No other pulsations or retrac- 
tions were visible. 

The apex beat was not palpable. The heart was enlarged to the 
right. The heart sounds were weak and of poor quality', and were 
heard best in the fifth interspace in the mid-clavicular line. Over an 
area the size of a silver dollar, bounded above by the lower border of 
the fifth rib, below by the junction of the seventh rib with the sternum, 
on the right by the right sternal border, and on the left by a line one 
inch to the left of the left sternal border, was heard a rough and brush- 
ing, or rubbing or scraping sound, occurring during systole ; observed 
during inspiration and expiration, and -when the breath was held at the 
end of inspiration or expiration, but heard best near the end of expira- 
tion, and not influenced by pressure with the stethoscope or by exercise, 
When the patient leaned forward the sound was increased in intensity, 
and was heard over a larger area, which extended upward to the fourth 
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rib, and on the right to a little to the right of the right eternal border. 
When the patient was lying down the sound was not heard.- 
The lungs were resonant and the breath sounds were normal. 

The abdomen was normal and the abdominal organs were norma!. 
The boundaries of the stomach (inflated by means of a hand-ball syringe 


Eio, 3. 



attached to a stomach tube) were as follows : upper, fifth rib ; lower, 
eighth interspace; left, a quarter of an inch to the left of the mid- 
clavicular line ; right, the right costal border. 

The patellar and plantar reflexes were absent. 


Fig. 4 . 



The urine was amber in color, turbid, acid in reaction, and its specific 
gravity was 1025. It contained a trace of albumin, but no sugar. 
Under the microscope a few hyaline casts were seen ; also, a few round, 
columnar, and squamous epithelial cells, and amorphous^ urates. 

The sputum contained leucocytes, but no tubercle bacilli or any other 
micro-organisms. 
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Examination of the blood resulted as follows: hremoglobiu, 91 per 
cent,; red blood cells, 4,000,000; leucocytes, 14,800 ; coagulation time, 
tw’o minutes. The red blood cells stained very faintly, but showed no 
degenerative changes. There were a very few microcytes, megalocytes, 
and poikilocytes. The different forms of the leucocytes were present in 
the following proportions : polynuclear neutrophiles, 67 per cent. ; large 
mononuclear basophiles, 4 per cent. ; small lymphocytes, 32 per cent. ; 
eosinophiles, 7 per cent. 

The stomach contents were examined two hours after an Ewald test 
breakfast had been ingested ; 11 c.c. were expressed of a brown, choco- 
late-colored fluid, thick with undigested particles. Under the micro- 
scope starch-granules and a granular detritus of undigested matter were 
seen. The reaction was acid. Free acids and free hydrochloric acid 
were present. There was no trace of lactic acid. 0.1 c.c. of a deci- 
normal solution of sodium hydrate neutralized 1 c.c. of the filtrate. 

The patient was put on the treatment advised by Dr. Brown (/oc, 
cit.'), consisting of pills of tartar emetic and extract of hyoscyamus, and 
of a mixture containing liquor ammonite acetatis and potassium iodide, 
which caused such nausea and vomiting, however, that it had to be dis- 
continued. 

The xiphosternal crunching sound was heard on subsequent exami- 
nations. The pulse at different times registered 72 and 88, 

Case V. — G. P., colored, aged forty-three years, married, a laborer, 
was admitted on October 3, 1902. The family history was negative. 
The patient denied having contracted syphilis. He had had the diseases 
of childhood, rheumatism, malaria, influenza, pleurisy, and hemorrhoids. 
He had experienced heartburn. Recently be had been suffering from 
continuous headache, malaise, vertigo, and weakness. There was no 
family history of rheumatism, of heart, lung, or kidney disease, or of 
dropsy. 

About a week before admission the patient had been thoroughly 
drenched about the legs and feet, and since then he had had general 
pains, and also severe pain in the breast, especially on the left side, so 
that he was unable to stoop on that side. He complained of dyspnoea 
and palpitation on the least exertion, but never otherwise. He was 
weak and unable to work. 

The patient was an exceedingly well-developed and strong-looking 
man. A small swelling, adherent to the bone, but not to the skin, was 
present over the right frontal bone. His right eye had been “ picked 
out by a crane,” but the pupil of his left eye reacted normally. His 
tongue was coated and flabby. The pulse was 76, regular, fairly strong, 
of high tension, and compressible. The radials were somewhat thickened, 
but the temporals were not. 

The breathing was of the abdominal type ; the chest did not move. 
On forced respiration expansion was diminished. Pulsation was noted 
in the vessels of the neck, but not in the epigastrium. A diffuse retrac- 
tion was seen in the sixth interspace in the neighborhood and to the 
left of the raid-clavicular line. 

The heart was slightly enlarged. The cardiac sounds were fair, but not 
of good quality. They were heard best in the sixth interspace, just out- 
side of the mid-clavicular line. During the whole of systole a peculiar 
brushing sound was heard over an irregular area, bounded ; above, by 
the fifth rib ; below, by the seventh costal cartilage ; on the right, by a 
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line an eighth of an inch to the left of the right sternal border and by 
the left costal margin ; and on the left by a line one inch to the right of 
the mid clavicular line. The sound did not seem to be superficial. It 
apparently did not accompany the second sound of the heart. It was not 
affected by respiration nor by the holding of the breath, at the end 
either of inspiration or expiration. When the patient leaned forward 
the sound was heard louder and over a larger area, extended farther to 
the right, to the left, and below, TJie sound was not much affected by 
decubitus, but it might have become a little less loud, and the area 
might have become slightly diminished in size. The sound was intensi- 
fied by exercise. 

The lungs were apparently normal. 

The abdomen was normal. The liver and spleen were not enlarged. 

The legs exhibited no cederaa. 

The blood contained 94 per cent, of haemoglobin and 4,700,000 red 
blood cells. The coagulation time was two minutes. 

The patient improved under potassium iodide in increasing doses. 


Fig. 6. 



The xiphosternal sound at a subsequent examination was described as 
“ a peculiar, gentle, rubbing sound.” 

Case VI. — J. F, O, B., white, aged forty-two years, married, a lever- 
man, was admitted on November 14, 1902, complaining chiefly of the 
fact that he caught cold easily. 

The patient’s mother had rheumatism, and one brother had died of 
dropsy. 

The patient had had measles, chicken pox, urticaria, gonorrhoea, 
syphilis, malaria, lumbago, influenza, and eczema. For some years he 
had suffered from periodic headaches, occasional vertigo, winter cough, 
sore-throat and dyspnoea, and palpitation on exertion. He also experi- 
enced dyspeptic symptoms. He had aches and pains all over occasion- 
allv, especially six years ago. He had had lumbago several times. 

The patient came referred from the throat and nose dispensary, say- 
ing that he caught cold easily. He suffered from itching about the rec- 
tum and from occasional epigastric pain and tenderness. He complained 
of weakness and of becoming easily tired. He said he had a fissure. 
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The patient was a thin, poorly-nourished man. His pupils were equal 
and reacted normally. His tongue was fairly clean, but roughened, 
furrowed,^ and slightly tremulous. His pulse was 92, regular, w’eak, 
and of fair tension. The radials were slightly fibrous. 

The chest was emaciated and flat, and presented some capillary con- 
gestion. The superficial veins were dilated. The left scapula was 
prominent. Above and below the clavicles there were depressions on 
the right and so’me fulness on the left. The neck inclined to the right. 
There was a slight retraction in the sixth and seventh interspaces about 
the mid-clavicular line ; also in the tenth and eleventh interspaces, in the 
region of the posterior axillary line and nearer the spine. A. retraction 
during systole was noted between the ensiform and the left costal border, 
seen during inspiration — best at the end — and scarcely visible during 
expiration. Expansion was poor, being much restricted on the left. 


Fiq. c. 



The apex beat was neither visible nor palpable. The heart was en- 
larged to the left. The cardiac sounds were heard best in the sixth in- 
terspace, in the mid-clavicular line. The sounds were very weak and ot 
poor quality at the apex ; scarcely audible at the aortic cartilage, tlie 
first being particularly indistinct; also Aveak but somewhat louder at the 
pulmonary area, and louder still at the ensiform. A rubbing, harsh 
sound Avas heard to the left of the ensiform over a small area the size of 
a quarter, bounded roughly by the fifth rib aboAm, the left border of the 
sternum and the left costal margin on the right, the mid-clavicular line 
on the left, and by the junction of the seventh rib with the costal mar- 
gin beloAv. The sound A\’as A’^ery indistinct ; sometimes louder at one 
time during a fifteen-minute examination than at another, and often not 
heard. At times it seemed to become louder Avhen the patient leaned 
forAA’ard, but often it seemed little if at all affected by this position. It 
did not seem to be affected by pressure Avith the stethoscope. Wiien the 
patient lay doAvn this sound Avas not heard, and all the cardiac sounds 
were AA’eaker. At times the sound Avas heard best during inspiration, 
sometimes just at the end, the breath being held ; at other times at the 
end of expiration. It seemed to be heard better during the expiratory 
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oftener than during the inspiratory act. The boundaries of the area 
were not very distinct. At no time was the sound very loud, and at the 
borders of the area at times it seemed to blend with the impure heart 
sounds heard over the prmcordia. The sound accompanied the s 3 'stole 
of the cardiac cycle. Exercise did not increase the loudness of this 
sound, but did increase the loudness of the ordinary heart sounds. No 
sounds were heard in the vessels of the neck. 

There was dulness at the apex of the left lung anteriorly, and over 
the right chest posteriorly. The breath sounds were very faint. Expi- 
ration ivas possibly slightly prolonged on the right posteriorly. There 
were a few coarse rilles on the right posteriorly. 

Examination of the abdomen Avas negatiA’^e. The outline of the 
stomach was as in the diagram. Two nstulse in ano were present. The 
veins of the arms were distended. 

Station and gait were both good. The patellar reflexes were normal. 
The plantar reflex Avas normal on the left, but very slight on the right. 


Fig. 7. 



No tubercle bacilli Avere found in the sputum. 

The urine Avas of specific gravity 1010, acid, and contained no albu- 
min or sugar. 

The blood contained 80 per cent, of hemoglobin, 4,800,000 red blood 
cells, and 5840 leucocytes. The coagulation time Avas between two and 
two and one-quarter minutes. 

The stomach contents Avere extracted after a hearty meal. (The .pa- 
tient did not state that he had not taken the test breakfast ordered.) 
They Avere greenish-yellow in color, and contained undigested particles. 
The reaction was acid. No free acids were present; 0.4 c.c. of a deci- 
normal solution of sodium hydrate neutralized 2 c.c. of the filtrate (Or 
20 C.C. neutralized 100 c.c.). There Avas no free hydrochloric acid and 
no lactic acid- 

The only treatment given was a thirtieth of a grain of strj'chnine sul- 
phate three times a day, the patient improving and feeling better than 
he had for years. 

The xiphosternal sound Avas called, on November 24th, a “scraping 
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sound ” and a “ brushing sound on December 1st, a “ peculiar sound 
and on January 6, 1903, a “ crunching sound.” On this last day the 
sound was not so distinct ; at times it could not be heard, and the area 
over which it was heard was smaller than before. 
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THE CELLULAR CHANGES IN TUBERCULOUS LEPTO- 
MENINGITIS.* 

By I. B. Diamond, M.D., 

ASSISTANT IN JIEDICINE, RUSH MEDICAL COLLEGE. 

(From the Pathological Laboratory of Rush Medical College, Chicago. ) 

In view of the interest attached in recent years to the presence of 
plasma cells and phagocytic endothelial cells and their relation to cer- 
tain aente infectious inflammations, and since finding similar cells in 
acute tuberculous leptomeningitis, I have made, at the suggestion of 
Prof. Hektoeu, a histological examination of the tissues at hand in 
this laboratory, in order to determine, if possible, their role in this 
form of tuberculous inflammation. 

The tissues examined are from four cases, three acute and one chronic. 
Sections, fixed in alcohol and in Zenker’s fluid, were stained in Unna’s 
polychrome methylene blue, preceded by eosin, as recommended by 
iMallory ; some were stained in thionin, and others in Harris’ carbol- 
toluidin blue. Clear pictures were obtained with all of these methods. 

The cellular changes in acute tuberculous leptomeningitis will first 


* Presented before the Chicago Pathological Society, May 13, 1901. 
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be described. These may be summarized as follows: Plasma cells 
together with lymphoid and phagocytic cells form the greater portion 
of the cell-infiltrations in the vascular and extravascular areas of the 
leptomeninx. 

The most important of the vascular changes, as shown by Hektoen,‘ 
is a tuberculous endarteritis, affecting the medium-sized and smaller 
arteries, characterized by the formation of intimal tubercles and a 
diffuse, subendothelial intimal proliferation. Examination of such 
arteries shows the following: The earliest cell change consist in the 
accumulation underneath the endothelium of the intima of plasma 
and lymphoid cells, with an occasional polymorphonuclear leucocyte 
(Fig. 1, a). The plasma cells do not differ materially from those 

Fig. 1. 
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a, collection of plasma and lympUoid cells underueaih tlie endothelium of a small artery ; 
6, media; c, adventitia, containing a few plasma and lymphoid cells; d, lumen of vessel. 
Eosin and polychrom methylene blue. Oil Im. i/i:. oc. iv. (Diamond.) 

described by Councilman^ in acute interstitial nephritis. They may 
be round or oval in shape and vary considerably in size. Nuclear 
figures are frequently seen (Figs. 1 and 2, a). There is usually but 
one nucleus in a. cell, situated eccentrically, but occasionally there are 
two and rarely three or four in a cell. In the round or young plasma 
cell the nucleus is usually in the centre. While many of the plasma 
cells proliferate by mitosis, others, again, seem to be derived from 
lymphoid cells, as they appear to have the characteristics belonging 
to both cells. 

At first the plasma and lymphoid cells emigrate from the blood or 
from the lymph spaces of the arterial adventitia, and then find their 
way underneath the endothelium. On the one hand, passing directly 
through the endothelial laj’er, while, on the other, penetrating the 
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elastic layer. This was especially marked in one of the cases, the tis- 
sues of which had been well preserved. Here many plasma and 
lymphoid cells were seen in the act of passing through the elastic coat 
from the perivascular lymph spaces into the intima. They were very 
irregular in shape, many of them elongated, lying, as it were, across 
the elastic coat, part of their cell body and nucleus being iu the 
intima and part in the media. 

In the more advanced stage other cells are found mixed with the 
plasma and lymphoid cells, namely, the subendothelial epithelioid 
cells. These proliferate from the subendothelial intimal connective 

Fro 5. 



a, collections (iindernealh the endothelium) of plasma, lymphoid and subcndotlielial intimal 
connective tissue cells, also a giant cell at d. A few of the cells contain inclusions. Note the 
knryokinetic figure in the plasma cell; media; c, adventitia, showing caseation; /, four 
shrunken phagocytes; e, swollen endothelium. Eosin and polychrora methylene blue. Oil 
im. '/is, oc. iv. (Diamond.) 

tissue, next to the elastic coat (Fig. 2, a). They are large, irregular 
cells, with granular and vacuolated cytoplasm, and usually eccentric- 
ally arranged vesicular nuclei. Mitotic figures are occasionally seen. 
Under an oil immersion the}" resemble epithelial cells, and are to a 
certain degree phagocytic, incorporating plasma and lymphoid cells 
and occasionally polynuclear leucocytes. Tliese cells may form giant 
cells (Fig. 2, d), and in this manner characteristic intimal tubercle.s 
develop. 

At this stage the endothelium, which is intact and only lifted up by 
the collection of these various cells, may now become di.=arrangcd and 
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may also show other changes, especially when there is hyaline degen- 
eration or caseation, either of the proliferated cells or of the outer 
coats of the vessel wall. The individual cells may be swollen and 
irregular and their nuclei vesicular (Fig. 2, e). Proliferation is rarely, 
if ever, seen in the endothelium lining the arteries and veins, but may 
be found to a marked degree in those lining the capillaries and lymph 
spaces of the pia. ifuclear figures are frequently seen in the endo- 
thelium of such capillaries (Fig. 3, a). The newly proliferated endo- 
thelial cells possess marked phagocytic properties. They are found 
within the bloodvessels, especially in the capillaries (Fig. 3, b) and 
lymph spaces, in the exudates and throughout the surrounding tissue, 
where they are very numerous. The cell inclusions consist mostly of 
lymjohoid and plasma cells, and as many as twelve may be present 
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Small capillary : a, nuclear figures In the endothelium, the one to the right is free in the 
lumen of the vessel ; 6, endothelial phagocytes; c, collections of plasma and lymphoid cells. 
Eosin and polychrom methylene blue. Oil im. */i«, oc. iv. (Diamond.) 

within a single phagocyte. These phagocytic endothelial cells are 
in every respect similar in appearance with those described by Mallory^ 
in typhoid fever. 

Plasma and lymphoid cells are also found in considerable numbers 
in the adventitia of the arteries. In some places they form distinct 
collections. In the collections, and especially surrounding them, are 
found many phagocytic endothelial cells and a few leucocytes. Many 
of the phagocytes contain inclusions of lymphoid and plasma cells. 
Changes in the intima may or may not be present. Some arteries show 
caseation of the adventitia with recent cell changes in the intima 
(Fig. 2). The phagocytic cells which are found in and around such 
caseated areas are reduced in size, considerably shrunken, and their 
inclusions are broken up into small fragments (Fig. 2,/) while the 
plasma cells appear as indistinct rings or may resemble epithelioid cells. 
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In the early stages, -when there are no evidences of caseation, the 
most numerous cells found in the capillaries and lymph spaces, as 
shown in Fig. 3, are .the plasma and lymphoid cells. From here they 
evidently pass out into the surrounding tissue, where they form the 
greater part of the cellular infiltration. They are found collected in 
masses at the sides of the vessel walls, and in some places are so 
numerous as to cover up entirely the endothelium of the capillaries. 

- Similar appearances are to be found in the walls of the smaller veins. 
These are extensively infiltrated with plasma and lymphoid cells. In 
some areas the collection of cells is so great that the walls are com- 
pletely covered. When the infiltration is circnmseribed there is formed 
the so-called “ lymphoid tubercle/' composed, however, of both lymphoid 
and plasma cells. 

Examination of the extravascular areas, the tissue between the blood- 
vessels and in the interstices of the loosely arranged connective tissue 
fibres, shows considerable fibrin, in the meshes of which are entangled 
plasma and lymphoid cells, large phagocytic endothelial cells, and a 
few leucocytes. Later all these areas may undergo extensive caseation, 
which even involves the adventitia of the arteries. The latter are 
then usually thrombosed. 

The subjacent cortex is also infiltrated with plasma and lymphoid 
cells, while the perivascular lymph spaces of the capillaries in the 
cortex are always distended with plasma cells. Plasma cells are also 
found in the capillaries of the cortex. 

The foregoing is a brief description of the cellular changes found 
in acute tuberculous leptomeningitis. Of especial interest are the great 
production of plasma cells and to a less degree of phagocytic cells. 
So far as I know, plasma cells have never been described in acute 
tuberculous inflammations. It will be seen, however, from the fore- 
going that the plasma cells play here an important role, the cell 
changes being analogous to a marked degree with those described iiy 
Councilman’ and Pearce^ as occurring in scarlet fever. Not less in- 
teresting is the production of the phagocytic cells. Although less 
marked it is analogous, on the other hand, to the proliferations described 
by Mallory’ as occurring in typhoid fever. In a recent article on pro- 
liferation and phagocy^tosis, Llallory’ also describes the proliferation 
of phagocytic cells in the meninges in a case of tuberculous men- 
ingitis. 

An interesting question is the origin of the phagocytes. ^Mallory 
believes that in tuberculosis the proliferated connective tissue cells 
become phagocytic. This, I believe, is true to a certain extent in 
tuberculous leptomeningitis. Especially those cells which proliferate 
from the subendothelial connective tissue of the arteries. It is diffi- 
cult, however, to determine whether a given phagocyte is of connective 
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tissue or eudotbelial origin, for the reason that they cannot he distin- 
guished morphologically, after they become phagocytic. 

The process of phagocytosis as first described by Mallory is not yet 
universally recognized. And various interpretations are given to 
these cells when they are met with. A case in point is a recent article 
by Turner® on the destruction of nerve cells. Here he illustrates 
various large cells from the meninges in suppurative meningitis. On 
page 82 he says: “ In cases where recent lymph is found in the men- 
inges, the nuclei segment, and sometimes daughter cells, are seen within 
the large multinucleated corpuscles which appear to be ultimately ex- 
.truded, leaving empty spaces in the parent corpuscle.” These cells, 
from the drawings, appear to be nothing else than phagocytes with 
cell inclusions. 

I have since examined, through the kindness of Prof. Hektoen, all 
his mounted slides of tuberculous meningitis, and have invariably 
found in these sections phagocytic cells. In some sections they are 
the most numerous cells present in the extravascular areas. In his 
article Dr. Hektoen frequently describes them as large cells and as 
multinucleated giant cells. Plasma cells were also found quite nu- 
merous, but difficult to recognize in these preparations. This is espe- 
cially true with the cells found underneath the endothelium, for they 
(plasma cells) closely resemble (htematoxylin and eosin preparations) 
the .subendothelial intimal connective tissue cells. 

Since Mallory® describes an instance of the presence of bacteria in 
phagocytic endothelial cells, I may mention the fact that the large 
round cells containing tubercle bacilli, and which are described by Dr. 
Hektoen in the smear preparations from Case V.,' are also phagocytes. 
Many of them contain cell inclusions of lymphoid cells.. From this it 
seems probable that phagocytes must also be reckoned with as a factor 
in the transmission of tubercle bacilli from one area to another in 
tuberculous meningitis. 

The fate of the plasma cells is another interesting question. In 
acule tuberculous meningitis the majority naturally soon break down 
and die as a result of caseation. Therefore the tissue from a case of 
(chronic) healing tuberculous meningitis was studied.* As might be 
expected, plasma cells were found in great numbers; in fact, they 
make up the bulk of the proliferated cells. Sections stained with eosin 
and polychrom methylene blue show, on examination, a pinkish, loosely 
fibrillated, homogeneous matrix of collagenous tissue in which are 
embedded mostly plasma cells (Fig. 4). These are mostly elongated 
and spindle-shaped, and contain usually but one nucleus. Nuclear 
figures are not seen. Many of the irregular or squarish plasma cells 

* This case was described by Dr. Hettoen with reference to the fate of the giant cells In 
healing tuberculous meningitis. Journal of Experimental Medicine, 189S, vol. ili., No. 1. 
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contain two to four nuclei. Giant cells are frequently seen, containing 
from four to eight nuclei (Fig. 4, b). These evidently multiply by 
indirect division, as many of the cells contain constricted or kidney- 
shaped nuclei, similar in appearance to those described by Krom- 
pecher.’ 

A certain number of the plasma cells show various degenerative 
changes, which are similar to those described by Schottliinder and 
Krompecher.’ These are the transformation of plasma cells into epithe- 
lioid cells, hyaline degeneration — round homogeneous violet-stained 
bodies within the plasma cells — and vacuolations. The majority, how- 
ever, are undergoing progressive change, namely, changing into con- 
nective tissue cells. This, I believe, is evident from the character 
of the tissue — granulation tissue — and from the appearances of the 
plasma cells themselves. Transition stages between the two cells are 

Fig. 4. 
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a, plasma cells resembling connective tissue cells; b, giant plasma cells. From (chronic) 
healing tuberculous meningitis. Eosin and polychrom methylene blue. Oil Im. Vui oc. iv. 
(Diamond.) 

frequently seen. As the cells elongate and become spindle-shaped 
the perinuclear spaces in the plasma cells become larger, while the 
granular cytoplasm is heaped up in chimps peripherally in the cells. 
Harris® interprets these appearances of the plasma cells to a secretion 
of fibrous tissue instead of a direct transformation of the cells into 
connective tissue. 

A very interesting question is : Are all the plasma cells in this 
tissue derived from lymphoid cells and mononuclear leucocytes, or arc 
part of them of connective tissue origin ? as Joanovicas’ claims, and 
that only those derived from connective tissue cells are able to form 
new connective tissue. This question must remain unanswered. It 
will be seen, however, that the plasma cells in acute tuberculous in- 
flammation differ somewhat from those present in the chronic form. 
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■ Altliough conclusively shown hy most observers that plasma cells 
are derived from lymphocytes, opinions still vary. Recently Herbert'® 
makes the statement that lymphocytes are young plasma cells — daugh- 
ter plasma cells — while the plasma cells are derivatives of the fixed 
connective tissue cells. Comment, however, is unnecessary. 

In conclusion, I wish to express my thanks to Prof. Hektoen for 
kind advice during the course of this investigation and also for the 
use of his microscopic slides. 
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A CASE OF PARALYSIS OF THE SIXTH AND SEVENTH CRANIAL 
NERVES OF THE RIGHT SIDE WITH HEMIPLEGIA 
OF THE OPPOSITE SIDE. 

By E. Andrade, M.D., 

nX-ASSlSTANT TO THE OPHTHALMIC CLINIC OF THE UNIVEKSITV OF GENOA (ITALY). 

The study of the paralysis of the motor nerves of the eye is very 
important, not only on account of the alarm which they produce in the 
patient, the sesthetic efiect and the visual disturbances, but especially by 
reason of their often being the first symptoms of serious central dis- 
orders. Since the ocular nerves have circumscribed nuclear origin and 
a well-known course, the alterations of their function very often allow 
the definite localization of the lesion. If at the same time other paralyses 
are present the point where the pathological process is located can be 
determined even more accurately. 

One of the most frequent paralyses of the motor nerves of the eye is 
that of the third nerve, its presence being a very important sign in many 
nervous diseases. In certain cerebral disorders, paralysis of the oculo- 
motor, especially of those branches that supply the exterior muscles of 
the eyeball, is accompanied by hemiplegia of the opposite side, and this 
complex symptom called Weber’s syndrome, is a positive indication of a 
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lesion of the inferior part of the cerebral peduncles, or of the neighbor- 
ing portion of the pons, on the same side of the ocular paralysis. The 
knowledge of the course followed by the oculomotor from its origin in 
the several cellular groupings on the floor of the aqueduct of Sylvius to 
its exit on the inner side of the cerebral peduncles, near the apex of the 
interpeduncular space, will easily explain this localization. 

But besides Weber’s syndrome there are other crossed paralyses which 
permit the locating of pathological processes at diflerent points of the 
pons, as will be seen in the following case which I have had occasion to 
study during some time : 

Clinical History. M. B., colored girl, aged ten years. Father con- 
tracted syphilis two years before her birth ; mother has had six mis- 
carriages, two before and two after the birth of the child. The girl was 
born with the skin of the hands and feet macerated, the mother saying 
that they looked as if she had on white gloves and stockings, but other- 
wise she seemed to be in good health until two years ago, when sy mptoms 
made their appearance which compelled her to consult an oculist. 

It was then observed that her right eye was strongly turned in — internal 
squint. The oculist who saw her performed two operations on her eyes 
(tenotomy and advancement?) without any good result. A few days 
after the last operation, which took place in November, 1901, it could be 
plainly seen that the left arm and leg were weak, having lost most of 
the strength necessary to perform the usual movements, and that the left 
labial commissure was drawn up when the child smiled. 

In the last three months the patient has been afflicted with attacks of 
vomiting and vertigo three or four times, the vertigo being so strong as 
to cause her to fall down. Headache, s meliraes of a violent character, 
is a constant and annoying symptom. The child has progressively lost 
her vivacity and is now in a noticeable condition of mental depression. 

The eye fundi were normal at a first examination, but twenty days 
later there was congestion of the disks with dilatation of the venous 
vessels and prominence of the papillm, all more marked in the right eye. 
The pupillary diameters and reactions show no deviation from normal. 

Studying the movements of the eyeball, it is seen that the right external 
rectus muscle is completely paralyzed. When the eyes are directed 
toward the right side, the centre of the right cornea does not pass 
beyond the middle point of the inferior lid. All the other muscles work 
regularly, but in extreme lateral positions of both eyes a marked hori- 
zontal nystagmus is present. There are no associated paralyses of the 
movements of the eyes (Blicklahmungen). There is homonymous 
diplopia, especially when the eyes are directed toward objects situated 
on the right side of the patient. Olfaction, taste, and hearing are normal. 
Pharyngeal sensibility is decreased somewhat. 

The left arm and leg are paralyzed, but they can with difflculty 
perform some movements. There is no anresthesia or analgesia and 
thermal sensibility is not altered. There are no contractions. The knee- 
jerk is enfeebled ; all other reflexes are normal. 

The right facial nerve is paralyzed, but only in its inferior portion, 
the frontalis and orbicularis muscles showing no functional disturbance. 
No deviation of the tongue can he detected, which proves that the 
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fibres of the hypoglossus are not afiected. Though the child answers 
intelligently all questions put to her, there is a condition of mental 
apathy. 

The foregoing symptoms, I believe, are caused by a syphilitic gumma 
situated in the inferior region of the pons on the right side. 

The complex symptom just described in the preceding clinical history 
is characterized by the paralysis of the external rectus and facial nerves 
on one side and hemiplegia of the opposite side. In some other cases 
that have been reported there was besides paralysis of the hypoglossus 
and of the motor portion of the trigeminus ; and sometimes, instead of 
hemiplegia, there has been tremor or hemiantesthesia. All these cases 
are forms of what is called Millard-Gubler’s syndrome, which consists 
essentially in facial paralysis, more or less complete, with hemiplegia of 
the opposite side (crossed paralysis), and which is considered one of the 
most constant manifestations of disease of the pons. 

In order to understand the reasons which have prompted me to localize 
the pathological process in the inferior region of the pons, on the same 
side of the ocular paralysis, it is necessary to remember the origin and 
course of the nerves which are supposed to be involved in the lesion. 

The sixth nerve originates in a nucleus situated in the floor of the 
fourth ventricle surrounded by the radicular fibres of the facial, the 
nucleus of which is located more deeply in the floor of the same ven- 
tricle. From its origin the fibres of the abducens united in three or 
four bundles take a dorsoventral course parallel to the median raph4. 
They continue through the trapezium and peduncular fibres to appear 
as a single trunk at the base of the brain in the groove between the 
anterior pyramid and the inferior border of the pons. The radicular 
fibres of the facial nerves after leaving their nucleus ascend loosely 
connected toward the median line, formiug the ascending branch of 
the root of the facial, and turning forward they cover the dorsolateral 
aspect of the abducens nucleus. At this point the facial reaches very 
near thefloor of the ventricle, where it produces an elevation — tuberculum 
nervi facialis. 

The facial fibres are then directed downward, passing before the 
anterior end of the nucleus of the sixth nerve (descending branch of 
the root of the facial), and farther down between their own nucleus of 
origin and the sensitive root of the trigeminus. They make their exit 
at the base of the brain in the lateral part of the groove between the 
medulla and the pons. 

Though the relation between the nuclei and radicular fibres of the 
sixth and seventh nerves are very intimate, recent investigations have 
failed to support Meynert’s contention, which states that many fibres of 
the facial, those which supply the frontalis and orbicularis muscles, have 
their origin in the abducens nucleus. lu fact, it has been demonstrate4 
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that in cases of complete rupture of the facial nerve in the aqueductus 
Fallopii, none of the cells of the nucleus of the sixth nerve have shown 
any secondary degeneration. According to the majority of the investi- 
gators, however, the abducens nucleus sends to the oculomotor of the 
opposite side fibres which supply the internal rectus in the lateral 
associated movements of the eyes. 

This anatomical description explains without any difficulty why a 
lesion of the pons at its inferior region, where the fibres of the sixth and 
seventh nerves come into relation with the peduncular fibres that cross 
lower down at the decussation of the pyramids to supply the opposite 
side of the body, would cause all the symptoms met in the case just 
reported. I do not believe that the pathological process aflects the 
nuclei, because there is no paralysis of the associated movements of 
the internal rectus of the opposite side, as would be the case if the 
nucleus of the sixth nerve were diseased. 

The limitation of the facial paralysis to the inferior portion of the 
territory supplied by the seventh nerve without involvement of the 
frontalis and orbicularis muscles does not necessarily indicate a nuclear 
lesion, because the fibres of the facial while going through the pons are 
very loosely connected and it may easily happen that a lesion destroys 
only those which supply the inferior territory. 

In regard to the nature of the lesion, the family history makes it very 
likely that we have to deal with a syphilitic gumma. 

Hereditary syphilis, it is well known, can produce this pathological 
change in the nervous system. In spite of certain symptomatic differ- 
ences, more apparent than real, between hereditary and acquired 
syphilis, the pathological process is the same, an accumulation of cells 
that causes arteritis, thickening of the nerve Sheaths, or a gumma. 

The slow and progressive course of the disease compels us to discard 
the idea of a hemorrhage due to syphilitic endarteritis. The increased 
congestion of the optic disks during the preceding week points to an 
extension of the granuloma. Notwithstanding all that has been said in 
favor of a syphilitic lesion, it is not wise to exclude entirely the possi- 
bility of a tubercle of the meninges of the base of the brain, that, press- 
ing on the pons in the region of the sixth and seventh nerves, and 
destroying the corresponding fibres, Avould produce all the symptoms 
just described. Hereditary syphilis does not exclude tuberculous men- 
ingitis. In this case, however, the paralysis of the facial nerve would 
be complete, affecting all the muscles supplied by it, including the 
frontalis and orbicularis. The result of the energetic antisyphilitic 
treatment to which the patient has been submitted will help, no doubt, 
to clear the etiology of thel disease, hut we must remem])er that 
cerebral syphilis in an advanced stage does not always respond to anti- 
syphilitic measures. 
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HICCOUGH. REPOET OF A CASE. 

By L. W. Atlee, M.D., 

OF PHIIiADELPHIA. 

A COMPLETE study of hiccough from a physiological and patholog- 
ical point of view remains yet to be made. From a clinical standpoint 
this is much more worked out. Historically the subject is one of great 
interest, as it has been observed and commented on among our earliest 
medical writings; in fact, the bibliography is very voluminous, and 
though of use to those whose tastes lead them into such investigations, 
they will reward us with little of practical value, as the observers were 
more led by theoretical ideas than by observation of facts — a reproach, 
indeed, from which modern medicine cannot by any means escape. 

R. M., American, aged seventy-nine years, a large, well-nourished 
old man. One week ago he began to hiccough ; he could attribute no 
cause for it. When first observed during the earlier three days there 
would be intervals when the condition ceased entirely, but for the past 
four days he complains that he has hiccoughed uninterruptedly night 
and day. At first he had lived on his ordinary meals and diet, but 
later this had caused vomiting in addition to the already existing 
hiccough, and for the past couple of days he had taken nothing but 
tea and crackers. When first seen — on the eighth day — his countenance 
bore a very anxious expression. The color of the skin and mucosa 
suggested cyanosis from defective aeration of the blood due to the 
inefficient respiratory efforts. The tongue was coated with a thick, 
white, pasty fur ; his bowels had not moved for the past four days. 
Examination of the thoracic organs revealed nothing abnormal beyond 
some emphysema, so common in stout, aged people. The heart was 
large, but no murmurs could be detected. Examination of the abdo- 
men showed nothing excepting double inguinal hernia. These were 
large and descended well into the scrotum. They were easily reduced 
and retained by compresses and a spica bandage of the groin. In fact, 
this was done immediately on their discovery, as such a condition was 
very suggestive as a causative factor of the vomiting, hiccough, and 
constipation, though there was no abdominal distention ; but the 
replacement of the hernice produced no amelioration of the symptoms. 

The medical treatment was begun by the time-honored giving of a 
large calomel and soda purge. A mustard plaster was applied to the 
epigastric and left hypochondriac regions (a very large one), and kept 
on as long as it could be borne. After the calomel had acted well, he 
was given a mixture containing bismuth subnitrate, dilute nitric acid, 
and spirits of chloroform in compound tincture of cardamom ; this was 
to be given every hour while the hiccough lasted, and to be repeated 
should it return. The diet, which had hitherto been restricted in no 
way, was to be limited to the white of an egg stirred up in six ounces 
of cool water, alternating this every other feeding ■with clam-broth or 
juice. (The best and simplest manner of obtaining this is by heating 
six large, -^ell-cleaned pl^ips, unopened, m a pot ; as soon as they open 
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the juice is strained off ; if too salt, it can be diluted ■with a few table- 
spoonfuls of water.) 

After the fourth dose of the mixture and pretty severe counterirrita- 
tion by the mustard plaster, the hiccough ceased, and did not recur 
for three hours, when it was again controlled by the mixture, so that 
he passed a whole night Avithout any hiccough. The folloAving morn- 
ing, unfortunately, it began again at an early hour more severely than 
ever. A repetition of the former treatment being unsuccessful, he was 
given twenty grains of chloral by the mouth. In the course of ten 
minutes it began to exert its Avell-known power to stop such spasmodic 
movements, and in half an hour the hiccough had entirely ceased. 
This interval lasted eight hours, when a second dose of the same size 
was given, almost immediately controlling the spasmodic movements. 
Subsequently the chloral had to be repeated twice, when the tendency 
to a recurrence of the hiccough ceased. 

It is now some three months since this case Avas under observation, 
and the old man is enjoying his usual extraordinary good health. 

In old or enfeebled persons hiccough can be the direct cause of 
death, which is attributable to the effects of the long continuance of 
the diaphragmatic choreic spasms on the performance of Autal functions. 
This is markedly seen in its action on respiration, causing deficient 
aeration of the blood. As the disease is usually aggravated by the 
ingestion of food, the patient will soon begin to suffer from the depriva- 
tion of needed sustenance. Again, it is impossible to sleep OAving to 
the violent sudden commotions given to the Avhole body at each spas- 
modic descent of the diaphragm. 

The acts which take place and occur in succession to produce the 
phenomenon of hiccough are contraction of the diaphragm, conAmlsive 
agitation of the abdomen and thorax, vibration of the glottis pro- 
ducing a characteristic sound. The contraction of the diaphragm is 
the initial act ; it is brisk, spasmodic, and involuntary, and consists in 
tension of its mass and its descent, and has for its effect the croAvding 
of the contents of the upper abdomen. The respiratory movement 
determines a rush of air through the respiratory tract, Avhich is sudden 
and violent. This column of air coming in contact Avith a flaccid glottic 
orifice produces the accompanying sound, as the normal glottic dilata- 
tion of inspiration does not take place. These phenomena repeat them- 
seh'^es many times. 

All the muscular phenomena which go to make up the respiratory 
act are innervated in the centre for this movement in the medulla, but 
being as it is a most complex act, there are a great variety of central, 
intermediary, and peripheral places Avhere stimuli may produce disorder 
of the proper concensus of the muscular actions. 

Direct irritating lesions of the respiratory centre, either inflam- 
matory or from neoplasms, have been accompanied by hiccough as 
a symptom. The hiccough seen during the infectious diseases, or in 
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defective elimination of physiological products, can be viewed as of 
central origin, due to the effect of poisons circulating in the central 
nervous system. As an example of hiccough from the effect of toxic 
agents, may he mentioned the hoquet tobagique, of the French, due to 
tobacco poisoning. 

Any irritation of the phrenic nerve from its origin in the cervical 
plexus, or of its fibres in the cervical cord, may cause this phenomenon, 
as it has been observed in transverse myelitis of this region, associated 
with slow pulse, dysphagia, dyspnoea, and myosis. It has also 
been observed during the course of neuralgia of the branches of this 
plexus (probably a neuritis). Direct irritation of the phrenic nerve 
by tumors of the mediastinum, aneurisms, pneumonia, and pleuritic 
effusions (if the mediastinal pleura is involved), may cause hiccough. 
The same may be said of the nerve in its course before entering the 
mediastinum, where it may be irritated by enlarged glands, abscess, 
tumors, or aneurisms.^ 

The frequent occurrence of hiccough during the course of dia- 
phragmatic pleurisy has led Geuneau de Mussy to regard it as being 
caused by a neuritis of the terminal filaments of the phrenic nerve. 
Though it has not been observed as an unfailing accompaniment of 
this disease, it has been seen frequently enough to make it suggestive 
of this condition. 

Since hiccough is (in by far the greatest number of cases) caused by 
abdominal derangements, we must agree with Gowers' “ that the curious 
phenomena of hiccough may be connected with affections of this nerve 
(pneumogastric), as they certainly are with the respiratory centre.” 
Perhaps the most common cause of hiccough is an overfull stomach ; 
and next most frequent, distention of the stomach with “ w’ind,” or, as 
Hippocrates puts it, “ Convulsio fit aut a repleiione, aid ah evacuone, sic 
eliam singultus.” In many people the ingestion on an empty stomach 
of hot drink or food will bring on a paroxysm, as will also brandy, 
liqueurs, or food highly seasoned with red pepper, and such like condi- 
ments. It is met with in all forms- of stomach disease accompanied 
by digestive difficulties, catarrhal, ulcer, cancer, and gastralgia. “ The 
existence of hiccough is a sign of some value in cancer of the stomach 
when the question arises in cases where the growth cannot be pal- 
pated, as it is a not infrequent symptom of cancer of the cardiac region 
or vicinity.”' 

All forms of irritation or inflammation of the intestinal mucosa are 
frequently attended -with hiccough, indigestion, worms, dysentery, etc. 

' Rosenthal. Diseases of the Nervous System, vol. ii. p. 225. 

= Diseases of the Nervous System, vol. ii. p. 295. 

= Diet. Ency. des Sci. Med., T. xiv. p. 425. 
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Irritation and inflammation of the liver and its gall-bladder or ducts 
are also among the frequently observed causes of hiccough. Any 
cause of obstruction to the onward movement of the intestinal contents 
is usually accompanied by this affection, as in paralysis of the intestinal 
walls, or in obstruction of the continuity of the intestinal tube by its 
contents, or from causes outside the tube in the form of bands, neo- 
plasms, etc., or by volvulus, intussusception, strangulated hernia, etc. 
It is common during the course of acute peritonitis, and from observa- 
tion of it in this disease and during the course of intestinal obstruction 
among its terminal manifestations, Hippocrates regarded it as a sign 
of evil omen — “ ex vomitiojie singultus, Malum.” 

Hiccough occurring during the course of typhoid fever or any 
ulcerative intestinal disease should suggest perforation of the intestine.' 
The disease is frequently observed in urremic states, and very often is 
among the terminal symptoms in genito-nrinary infections, as in the 
pyelonephritis arising from bladder infection in chronic cystitis due 
to prostatic obstruction. In the first, we are dealing with a hiccough 
of central origin due to the toxiemic condition ; in the latter, both 
peripheral and central causes can be factors in the hiccough. 

Among the protean manifestations of that capricious neurosis — 
hysteria — hiccough is a not infrequent symptom, and may be regarded 
as of central origin. In this class may be placed those cases where the 
hiccough has followed fright or some violent emotion. Among the 
older writers on this subject instances are recorded where the hiccough 
was of several years’ duration, a fatal result being averted by occa- 
sional cessations of the spasmodic movements. The application of 
the well-known physiological law of the tendency to repetition of ac- 
customed movements will be suggested by the long continuance in these 
cases. 

Owing to the great variety of conditions which may give rise to hic- 
cough, the means found successful in its treatment has been of the most 
extreme diversity ; but naturally its treatment consists in the removal 
(if possible) of the morbid condition giving rise to it. At the same 
time we may have to treat it entirely symptomatically, for, as we have 
previously stated, it may be productive of a condition in debilitated 
persons resulting in death. 

In the simplest form, as seen, for instance, in infants, and due to 
overdistention of the stomach with food or wind, emesis or a carmina- 
tive is indicated. 

Occuring in adults and due to simple gastric irritation, large doses 
of bismuth subnitrate, perhaps combined with some aromatic substance, 
as the compound tincture of cardamom, and spirits of chloroform, will 

> Qtiain’s DicHonnry of Medicine, Article Hiccougli. 
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be often successful. Small doses of dilute nitric acid added to these are 
seemingly useful also. 

When a case proves rebellious to remedies directed only to the cor- 
rection of the apparent cause of the hiccough, we may then resort to 
medicines of a purely antispasmodic character. Of these chloral has 
been found to be pre-eminently the most effective, and should be given 
in a full dose. As much as twenty grains can be repeated at hourly 
intervals until sixty grains have been taken. Should the hiccough still 
continue, it is probable the chloral Avill not be successful in larger and 
also, perhaps, dangerous doses. The bromides have not shown them- 
selves so useful in the cases where gastric irritation was largely the 
factor in its production. In these cases it is of the greatest benefit to 
apply counterirritation to the epigastrium, for which a mustard plaster 
is usually the most readily found to hand. The diet in these cases is 
also of the first importance, and must be of the blandest description ; 
albumin water, weak chicken tea, or clam juice or broth, until the 
gastric irritation has been allayed. 

It would be to no purpose to enumerate the great variety of drugs 
that have been advised for hiccough. Among the many means recom- 
mended! however, several are worthy of mention as having been fre- 
quently successful. It has been known that the act of sneezing will 
break up the morbid train of phenomena that go to make up the act 
of hiccoughing. To provoke it, remedies called sternutatories were 
used. The easiest one of these to find is ordinary tobacco in the form 
of snuff. 

As any violent emotion can produce hiccough, so it has also been 
known to stop it. Dupuytren cured a protracted case instantly by the 
application of the actual cautery to the epigastrium — a remedy, we 
doubt, would be submitted to by many. 

. Of mechanical measures, direct pressure on the phrenic nerves at the 
root of the neck, forced flexure of the head on the thorax, and deep, 
continuous pressure in the epigastrium are said to have caused a cessa- 
tion of the spasm. 

When hiccough arises in hysterical subjects, it is well to begin with 
the milder antispasmodics, such as valerian or the valerianates, passing 
on in case of non-success to more powerful drugs — chloral, apomorphia, 
or hyoscine hydrobromate. Counterirritation of the upper cervical 
spine, or of the epigastrium, ovarian pressure, and spraying the epigas- 
trium with ether have all been successful, but usually fail when 
frequently repeated. 

The hiccough due to sudden large losses of fluid from the body by 
hemorrhage, or in Asiatic cholera, is relieved by its restitution through 
the means of normal saline solution introduced in any of the various 
ways — entero, hypodermO, or venous. 
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CLINICAL GONOREHCEA WITHOUT THE GONOCOCCUS. 

By a. L. Benedict, A.M., M.D., 

OF BUFFALO. 

While the existence of urethritis, colpitis, and halanoposthitis not 
due to the gonococcus has been commonly admitted for a number of 
years, my attention has been directed to the matter by the paucity of 
actually reported cases. In a fairly systematic review of the woild’s 
literature for the past four years, I have thus far found only one note 
on the subject, namely, an article by Malherbe on “Staphylococcus 
Urethritis,” in Annales des Maladies des Organcs Oemto-iirinaircs, 
November, 1901, abstracted in The American Journal of the 
Medical Sciences, March, 1902. Unquestionably, however, other 
articles must have appeared on this subject. 

In several instances in which, for medico-legal, moral, or therapeutic 
purposes, discharges from little children have been submitted to me for 
examination^ gonococci have been found without explanation of their 
source, and in apparently identical cases they have been absent.' Of 
these cases I have no exact memoranda and the patients were not 
under my direct observation ; 

H. A. B., seen in 1889, presented the ordinary picture of acute 
gonorrhoea, with free discharge. He denied having had gonorrhoea 
in the past or of having had extramarital intercourse. His wife had 
some leucorrhoea, according to his statement. 

An unknown patient, 1901, presented a swollen and cedematous pre- 
puce, phimotic, and with a sanious discharge from between the prepuce 
and the glans. The same discharge could be squeezed from the urethra 
in small quantities, but appeared merely to have entered from without. 
He denied previous gonorrhoea or recent possibility of infection, except 
a single intercourse with his fiance, whom he had every reason to sup- 
pose a virgin until that time. He was a man of refinement and was, 
naturally, much distressed. 

Miss , 1902, complained of acute cystitis, with pre-existing leu- 

corrhcea, for which she had used a clean syringe ; the vesical symptoms 
followed in a few days. The urethra was tender to the touch, and the 
urine deposited a bulky, purulent mass. She claimed to be a virgin, 
although the hymen was not palpable and the vagina was capacious. 
For extramedical reasons, ocular examination, catheterization, and 
definite localization of the source of discharge were not instituted. 
The urine, however, after a vaginal douche, still contained an .abun- 
dance of pus, and the clinic.al evidence of the joint involvement of the 
bladder and urethra is ample. 
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•None of these cases presented evidence of the presence of the gono- 
coccus, according to the ordinary Gram and decolorization tests. In- 
deed, by the simplest staining methods there "svas nothing to suggest 
the gonococcus, but the tests ^Yere, nevertheless, made. Various and 
numerous cocci, singly and in chains, and short and long, thread-like 
bacilli "were present in all cases, but were not identified. All three cases 
yielded to treatment, consisting, respectively, of the ordinary syringing, 
local application of hydrogen peroxide, and use of urinary antiseptics. 
The first case was rather refractory. 

In this connection may be reported the case of an intelligent Pole, 
who presented a peculiar, indurated and, in places, glossy glans, but 
no urethritis. Although married, he had not had intercourse for six 
months, and he denied venereal taint. His condition proved to be a 
mycosis, the fungus consisting of a mass of mycelia, without spore- 
bearers. Neither myself nor Dr. Herbert TJpham Williams could 
identify it exactly. 

No apology is called for in regard to the first case, as I was then in 
general practice. The second patient was from out of town and was 
kept waiting until after ordinary oflS;ce hours through a misundersfand- 
ing of his condition, which he referred, vaguely, to his abdomen. As 
his time was valuable, I undertook to make the preliminary examina- 
tion and to refer him, if his disease proved to be gonorrhoea. The 
third case was an intercurrent affection in an intestinal toxoemia, with 
constipation and putrefaction in the bowel. While the syringe seems 
to have been the immediate carrier of infection, the case may ultimately 
have been due to the colon bacillus. The fourth patient was kindly 
referred to me by Dr. Lucieu Howe, and suffered from gastric dilata- 
tion and catarrh. The scraping from the glans was examined as a 
matter of interest. 
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A System of Clinical Medicine, Etc, Bj- Thomas D. Savill. 

London : J. & A. Churcliill, 1903, 

The plan of this work is quite original and deserves a detailed de- 
scription, The Gordian knot of scientific classification is boldly cut by 
“ considering convenience and practical utility rather than an appear- 
ance of scientific precision,” Not that traditional lines have been 
altogether abandoned; in the main the classification — the infectious 
fevers excepted — is by physiological systems, but the starting-point in 
the description of each disease is always a prominent group of symptoms 
common to a number of different pathological conditions, and not the 
title of any special disease. After all the possible causes that might be 
responsible for the particular symptom group have been passed in review 
from the purely diagnostic standpoint, each disease is described system- 
atically under the heads of diagnosis, prognosis, and treatment, with 
an occasional reference to the pathology for purposes of elucidation. 
Theoretic discussion is avoided as much as possible. For example, 
after a short description of the general symptomatology of diseases of 
the abdomen and the methods of physical examination employed in that 
region, we find the diseases of the abdomen collected as “ causes of 
abdominal pain ” into two groups, the one entitled “ Abdominal pain 
coming on suddenly with collapse,” the other “ Abdominal pain coming 
on suddenly without collapse,” in both of which appendicitis figures. 
After this general division of the subject a series of special symptom- 
groups are detailed as : “ The patient complains of acute abdominal pain 
which has come on suddenly, with symptoms of severe collapse, attended 
by vomiting and constipation. The pulse is rapid (over 100), The 
case is probably one of three conditions : perforation into the perito- 
neum, acute peritonitis, or acute intestinal obstruction,” And, finally, 
these three conditions are described in regular order, the introductory 
paragraph being slightly varied or amplified for each disease. This 
method obviously imitates the actual process of reasoning employed at 
the bedside and in ofiice practice as closely as it is possible to reproduce 
a practical procedure in print, and has the great advantage of preserv- 
ing the relative value of diseases, which is often lost sight of in system- 
atic text-books. After the obvious and relatively frequent conditions 
have been fully treated, the rarer causes of the clinical picture under 
consideration are enumerated and briefly described, their lesser impor- 
tance being reflected in the selection of smaller type. 

It is true that the arrangement involves some repetition, for which the 
author apologizes in the introduction, and makes it somewhat more 
difficult to turn to the section treating of a given disease ; but, on the 
other hand, the practical problems in diagnosis are presented as they are 
actually met in practice, and the student is taught to reason from effect 
to cause. It is an excellent way to enforce habits of observation and 
logical deduction, and to guard against the vice of establishing a pro- 
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conceived theorj^ in making a diagnosis. The subject of treatment 
occupies a subordinate place in the scheme of the book, -without, how- 
ever, being altogether neglected ; but the chief merit lies in the part 
devoted to diagnosis. 

The book is distinctly the author’s own product. There is not much 
space devoted to historical details or the theories of his predecessors and 
contemporaries ; it is, in fact, the result of his own observation and 
experience. This personal quality is most attractive and gives the 
work a stamp of originality at once distinguishing it from the usual 
run of text-books. One may not accept everything that the author 
says, and his peculiar method may not appeal to everyone, but some 
new light, at least, will be obtained on any perplexing problem for 
a solution of which the book is consulted. R. M. G. 


Cancer of the Uterus. A Clinical Monograph on its Diagnosis and 
Treatment. With the After-results in Beventy-three Cases Treated by 
Radical Operation. By Arthur H. N. Lewers, M.D. Lond.; F.E.C.P. 
Lond. ; Obstetric Physician to the London Hospital, etc. With 51 
original illustrations and 3 colored plates. 8vo., pp. 321. Philadelphia : 
P. Blakiston’s Son & Co., 1902.. 

This excellent monograph is of great practical value from a clinical 
point of view, because it is an analysis of the writer's large experience 
in the treatment of uterine cancer. The illustrations are excellent, and 
the conclusions arrived at are in accord with the generally accepted 
views of the best authorities. The diagnoses in all of the cases operated 
upon were confirmed by the microscope, and the results obtained were 
interesting and suggestive. There were 33 high amputations of the 
cervix, with 18 per cent, cured ; 28 vaginal hysterectomies for cancer 
of the cervix, with 14 per cent, cured, and 11 vaginal hysterectomies 
for carcinoma of the fundus, with 45 per cent, cured. Abdominal 
pan-hysterectomy is admitted to be the operation which offers the best 
chances of permanent cure. The writer pleads strongly for the early 
recognition of cancer, and dwells upon the importance and significance 
of the early symptoms. A careful study of this valuable contribution 
to the subject of cancer of the uterus will repay all who are interested 
in the matter. J. B. S. 


Therapeutics of Infancy anj> Childhood. By A. Jacobi, M.D., 
LL.D. Third edition. Philadelphia and London : J. B. Lippincott Co., 
. 1903. 

The third edition of Dr. Jacobi’s well-known treatise shows evidence 
of careful revision and many additions made necessary to bring the 
matter up to date, but no actual changes in the general character of the 
book have been made. Radical changes, indeed, were not to be ex- 
pected. The first edition presented the embodiment of the mature 
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judgment and unrivalled clinical observation of nearly a half century 
of active professional life, and in the two subsequent ed'itions little need 
has been found to alter the opinions based upon so solid a foundation. 
In no portion of the volume is this fact more suggestivel}’ exemplified 
than in the portion devoted to infant feeding, in which his earlier teach- 
ings receive gratifying confirmation at this later date from some of his 
erstwhile most prominent critics and opponents. 

The general scope and arrangement of the work are already too well 
known to need extended mention. Every page bears the stamp of Dr. 
Jacobi’s individuality, which is often tinged with a degree of dogmatism 
that would sound rather strange from anyone else. This, indeed, is one 
of the charms of the book, for it gives to its teachings a touch of finality 
that at once inspires confidence and challenges respect. 

As a contribution to the practical therapeutics of infancy and child- 
hood, Dr. Jacobi’s work as it now stands will long continue to occupy 
a unique and prominent place in pediatric literature. T. S. W. 


The Asierican Text-book of Obstetrics. For Practitioxeks and 
Students. By James G. Cameron, M.D. ; Edward P. Davis, M.D. ; 
Robert L. Dickinson, M.D. ; Henry J. Garrigues, M.D ; Barton Cooke 
Hirst, M.D. ; Charles Jewett, M.D. ; Hoiyard A. Kelly, M.D. ; Richard C. 
Norris, M.D.; Chauncey D. Palmer, M.D. ; George A. Piersol, M.D. ; 
Edward Reynolds, M.D. ; Henry Schwarz, M.D. ; J. Clarence Webster, 
M.D. Richard C, Norris, M.D., Editor, and Robert L. Dickinson, 
M.D., Art Editor. With nearly 900 illustrations. Second edition, 
revised. In two volumes. Philadelphia and London : W. B. Saunders tt 
Co., 1902. 

This splendid work is so well known that it needs no introduction. 
For convenience of handling it appears in two volumes, and in this edi- 
tion there are evidences of careful revision. As an example of book- 
making, printing, illustrating, and editing, and fiom the standpoint of 
clear and concise teaching the book is unsurpassed by any work of the 
kind with which we are familiar. J. B. S. 


Mdcojiembranods Entebocoi.itis. By Maurice de Langenhacek. 

London : J. & A. Churchill, 1903. 

In this miniature volume, attractively bound in red, which may be 
read during a day’s round of professional calls, the author gives his 
readers the benefit' of an unusually concentrated experience of this not 
very common disease among the guests of a popular health resort which 
is his field of activity. Mucomembranous colitis is not a rare disease; 
or, at least, like many other conditions, it is now more frequently recog- 
nized, and thus appears to be on the increase ; the author pleads for its 
more general recognition in ordinary medical manu.als. Outside of 
France and Germany the disease has been studied a good deal by 
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American writers ; indeed, the name “ membranous enteritis ” is a con- 
tribution from Da Costa. The subject is treated systematically in ten 
chapters, and the author apparently leaves little to be added. The 
question of treatment, which- is very fully discussed in the last chapter, 
is an important one in this disease, which “ can always be considerably 
relieved, and sometimes completely cured.” It is, moreover, the part 
of the subject that appeals most to the general reader. There are three 
indications — to regulate the diet, provide for a daily evacuation of the 
bowels, and to relieve the pain and concomitant dyspeptic symptoms. 
The keynote in the choice of foods is the avoidance of fats and any 
articles that leave a large quantity of ash to irritate the bowel. Green 
vegetables, salads, and raw fruit are rigidly excluded from the diet 
list, as the author believes they are not only useless as laxatives, but 
absolutely harmful on account of their irritative properties. There 
should be no hesitation about the employment of medicinal laxatives, 
even daily, if necessary; The author himself prefers castor oil, but the 
patient’s individual peculiarities must be consulted. The local treatment, 
consisting of high enteroclysis, is an essential feature, and the technique 
and pharmacology are fully given. R. M. G. 


Anatomy. A Manual for Students and Practitioners. By William 
H. Rockwell, Jr., M.D., formerly Assistant Demonstrator of Anatomy in 
the College of Physicians and Surgeons, Columbia University, New York. 
Series of Pocket Text-books, edited by Bern B. Gallaudet, M.D., 
Demonstrator of Anatomy and Instructor in Surgery, College of Physi- 
cians and Surgeons, Columbia University, New York; Visiting Surgeon, 
Bellevue Hospital, New York Illustrated with 70 engravings. Philadel- 
phia and New York : Lea Brothers & Co. 

The author states in his preface that the object in writing this volume 
is to provide the student with a manual at once compact and fairly com- 
plete, and this, after a careful review of the book, it must be granted the 
author has accomplished. Gi’ai/’s Analomi/ has been followed as a stand- 
ard, but it will be noticed in examining the work that repetition, which 
is so- frequently met with in Gray, has been carefully avoided. It is a 
decided advantage to many who will use this book that Gh-ay's Anatomy 
has been followed, because this is a work which has always been 
familiar to the greater number of men who are practising medicine^ at 
the present time, and who, in addition to students who are preparing 
for examination, will take advantage of this manual to refresh their 
memories upon important points. It will be noticed that the headings 
of the subjects are more uniform in this work than formerly, so that, in 
addition to osteology, arthrology, and myology, we have angiology, neu- 
rology, and splanchnology. The most important feature of an anatomy 
is accuracy of description, and, after carefully examining this work, the 
writer is unable to detect any anatomical errors. It is to be recom- 
mended to both students and practitioners. J. K. Y. 
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The Cause and Specific Treatment of Hay Fever,— Dunbar (Deutsche 
mcd. Wochenselmft, 1903, xxix. p. 149) contributes a most important article 
upon the results of his studies, which have been carried out during the la.st 
seven years, upon the nature and treatment of hay fever. Tliese are to be 
set forth more completely in a work which will shortly be published. 

Recognizing the fact that hay fever depended largely upon individual 
predisposition, a great proportion of the people being entirely insusceptible 
to it, great variances of opinion have existed in the medical profession with 
regard to the immediate causative agent. Summer heat, dust, or other purely 
mechanical substances, emanations from grass or hay, and finally micro- 
organisms have been incriminated. The researches of Elliotson and Black- 
ley suggested that hay fever was caused by the pollen of plants. Thirty 
years ago this was the more generally'recognized idea. Recently, however, 
the theory that it was due to an infectious agent has been more jiopular. 
The author recognized the fact that the question could never be settled until 
the causal agent could be obtained in pure form, until the disease could be 
produced at all times of the year in susceptible individuals, and, further, 
until it was proven that this causal agent was etiicacious only in individuals 
who were known to be susceptible to hay fever. In this task he has. appar- 
ently met with complete success. Dunbar has shown that the pollen granules 
of rye, oats, wheat, rice, corn, and all other forms of grass which he has 
examined contain substances which bring on all the appearances of hay 
fever in individuals susceptible to the disease, but arc entirely without ciTcct 
upon other individuals. The pollen granules of all other forms of plants — 
for instance, those of linden, rose, vermuth, and many other plants which 
have been supposed to be dangerous, have proved to be entirely innocuous. 

It was further shown that these pollen granules produced results similar 
to those generally recognized in the mucous |mcmbrane supplied by the 
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N. trigeminus, when applied to any other part of the body — for instance, to 
the mucous membrane of the rectum. The same effects were observed at all 
times of the year. The active substance in the pollen granules was not to 
be extracted by alcohol or ether, but was more or less soluble in water or 
physiological salt solution, very soluble in tears, saliva, nasal secretion, and 
blood serum. 

The author believes that the active substance is represented by the starch 
rodlets, which form the main part of the contents of the pollen-granules of 
grass. These starch rodlets do not apparently consist of pure starch; the 
active substance would appear to be an albuminoid body. Numerous experi- 
ments made by the author and by Thost and Schultz in Heligoland have 
proven that the application of pollen in pure form or in the shape of solu- 
tions to mucous membranes produces without exception the characteristic ’ 
symptoms of hay fever at all times of the year in individuals susceptible to 
the disease, Avhile such application is absolutely without result in non-sus- 
ceptible persons. These symptoms are to he produced not only by local 
external application of pollen toxin, but hypodermic injection of very small 
quantities produces the most severe results — conjunctivitis, coryza, cough, 
asthmatic attacts, etc. The author reports a most remarkable case of this 
sort. 

Following this discovery, the author began experiments directed toward 
obtaining a curative serum. Animals were injected with the pollen toxin. 
For months the serum not onlyjdid not neutralize pollen toxin, but rather 
increased its activity. Gradually, however, an antitoxin developed which 
completely neutralized the pollen toxin in vitro. More than that, it was 
possible on letting several drops of antitoxin fall into the eye or nose shortly 
after toxin had been previously applied, to entirely counteract its effect. 
This, however, has been as yet possible only in the very early stages of the 
manifestations. It is, however, much to be hoped that .an antitoxin suffi- 
ciently strong to prove of actual therapeutic value may soon be obtained. 

The important question naturally arises as to whether the toxin in all these 
different varieties of pollen is the same substance. Dunbar has already 
examined eighteen different varieties of pollen. He has already shown that 
the toxin of rye pollen granules is fully neutralized in vitro by the corn 
pollen antitoxin, while the symptoms produced by rye pollen toxin in a hay 
fever patient could be immediately arrested bj' corn pollen antitoxin. These 
observations would lead one to believe that pollen toxin of the various 
graminese is the same substance. 

Juvenile Tabes and Hereditary Syphilis.— Linser {Milnch. med. Woch- 
enschri/t, 1903, 1. p. 637) reports the case of a woman, a virgin, who had 
suffered during childhood from frequent cutaneous eruptions, the nature of 
which was uncertain, as well as with glandular swellings, and presented, at 
the age of thirty-four, a distinct picture of locomotor ataxia. The first 
symptoms, of headache and dizziness, began at her fifteenth year ; lancin- 
ating pains appeared at twenty, while at twenty-five the loss of light and 
patellar reflexes as well as parresthesise were evident. 

Until ten or fifteen years ago the existence of these juvenile cases of tabes 
was doubted by many. Twenty-one such cases have, however, been reported. 
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In about two-thirds of these cases ataxia was absent, though the loss ot 
jiupillary reflex, Westphal’s and Romberg’s symptoms, sensory disturbances, 
and lancinating pains were almostalways noted, and often bladder symptoms 
and optic atrophy. 

In most cases the symptoms began at puberty. An extremely slow and 
gradual progress of the symptoms is characteristic; long intermissions in 
the course are the rule. There is every reason to believe that hcrcdUanj 
syphilis is the main, if not the only, cause of this form of tabes. In seven- 
teen of the twenty-one cases of juvenile tabes, syphilis occurred in one or 
other of the parents; in two it was probable; in two only questionable. In 
•Linser’s case the father aequired syphilis the year before the birth of the 
patient and died later of general paralysis. 
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Hard Traumatic (Edema of the Back of the Hand and Foot.— Vui.i.tet 
(Centralblatt/iir Chirurgie, 1902, No. 42) states that it is perhaps of interest to 
consider this rare condition, which has never been previously described, and 
which by its sequelte becomes a morbid condition of importance. Until this 
time this condition has only been generally mentioned as one of the disea.ses 
of the hand, but its signs .and symptoms are so characteristic that they 
deserve to be specificallj’ mentioned. Briefly the condition m.ay be consid- 
ered .as follows : (1) Etiology, usually the result of a blow upon the hand or 
foot; more rarelj’^ dors.al flexure of the hand may be the c.ause. (2) Symp- 
toms : At first a diffuse swelling of the hand or foot, more pronounced at 
the base of the fingers or toes. At ^he height of the disease this swelling is 
hard and clastic and does not pit upon pressure. The back of the hand 
resembles an elastic cushion, without wrinkling of the skin, inflammation, 
or ecchymosis. At points a sense of crepitation m.ay be detected, and the 
thenar eminence .appears norm.al. Examination with the X-r.ays .shows the 
bones to be uninjured, the parts are painful on pressure, and motion of the 
fingers is painful and restricted, except the thumb, which is unafl’ceted. 
(3) This disease runs a verj’ prolonged course, the swelling remaining the 
same for some time, and then grows slowly le.ss, .and after a period of from 
eight to twelve weeks it disajipears. Sometimes it lasts longer, and then one 
finds cither a hard, well-defined knot or a diffuse, v.aguc hardening over the 
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bones which rarely is permanent. A return to work sliould not be made 
while the swelling persists. (4) The pathology has never been directly 
studied, but theoretically there is a diffuse, fibrous exudation under the skin, 
which is either slowly absorbed or becomes organized. (6) The differential 
diagnosis from the oedema of inflammation is easy, as the latter is soft and 
red, with a wound at the point of infection and involvement of the neighbor- 
ing lymph glands. ' The differentiation from oedema, due to disturbed circu- 
lation as the result of pressure, is also a simple matter. Fracture of the 
metacarpal bones gives more localized symptoms with ecchymosis, the dura- 
tion of the swelling is shorter, union is followed by deformity due to callus 
formation, and an X-ray examination makes the diagnosis positive. Hemor- 
rhage is followed by ecchymoses, w'hich are always absent in traumatic oedema. 
As a rule, the diagnosis is easy, but it can become a matter of difficulty when 
the hard and diffuse oedema lasts a long while, or when it becomes localized 
over a metacarpal bone. In all cases one should remember the traumatic 
origin of the disease, and not confuse it with a chronic inflammation, 
such as tuberculosis. (6) The treatment should consist of warm baths. 
Massage has proven more harmful than beneficial, and pressure bandages 
proved to be perfectly useless. 


Extradural Hemorrhage from Rupture of the Middle Meningeal Ar- 
tery.— Jopson (Annals of Surgery, March, 1903) reports in detail three cases. 
In the last one the symptoms closely simulated those of extradural hemor- 
rhage, but which operation showed it to be absent. In the first case the 
line of fracture crossed the anterior branch of. the artery and explained its 
laceration. In the second case' there was no fracture; the contusion was 
sufficient to rupture the vessel, a possibility well recognized. As regards the 
symptomatology of these cases, in the first one the classical clinical picture 
of extradural hemorrhage was absent, the symptoms being more those of 
fractures of the skull, with concussion or injury of the brain. The leakage 
of blood through the fissure into the subaponeurotic space probably relieved 
the pressure on the brain for a time and accounted for the preservation of 
consciousness and absence of pamlysis. Tlie temperature, slightly subnormal • 
at first, then moderately elevated, was most suggestive of hemorrhage. The 
slow pulse is not always observed with epidural clot, but in this case the 
sudden drop to 48 before operation was significant of cerebral compression. 
In the second case the clinical picture was most complete. The initi.al stun- 
ning, the interval of consciousness follovred by rapidly deepening coma, with 
subnormal temperature, slow pulse, stertorous breathing and contralateral 
hemiplegia, with dilatation of the pupil on the affected side, made up a 
symptom complex which scarcely admitted of other interpretation. In the 
last case the diagnosis of hemorrhage, while less certain, was justifiable, and 
trephining strongly indicated. There was a history of loss of consciousness, 
followed by its partial restoration, and then in a short time a deepening 
coma, with severe convulsions, starting on the opposite side from the injury, 
and followed by paralysis of the face on that side. The exact nature of the 
lesion remains unknown, but it seems probable that there was a slight hem- 
orrhage or lacersition in the motor area. The measurement used for locating 
the trephine openings and exposing the anterior branch of the artery in the 
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last two cases— two' finger-breadths behind the external angular process of 
the frontal bone and three finger-hreadths above the zygoma — corresponds 
very closely to the measurement formerly recommended by Treves, viz., one 
and one-half inches behind the external angular process of the frontal bone, 
and one and three-quarter inches above the zygoma. Treves now recom- 
mends a point located on a line drawn through the supra orbital ridge parallel 
to Eeid’s base line at a point from 3 to 4 cm. behind the external angular 
Ijrocess. Plurainet has found all the measurements recommended for expos- 
ing the posterior branch to he unreliable, but Steiner’s as open (o the least 
objection. This locates it at a point where a line drawn horizontally through 
the glabella is intersected by a vertical line running just in front of the mas- 
toid process. 


The Technique of Lavage of the Stomach.— Neck {Centralblait fiir Old- 
rurgie, December 27, 1902) states that in washing out the stomach the ques- 
tion at this time is the danger attending the outflow or siphonage of the 
contents. The usual procedure consists in the introduction of a tube into 
the stomach ; then the fluid is poured into the stomach through this tube, 
and then siphoned olF again. In many cases this flowing out goes on easily, 
and apparently all of the fluid introduced comes away, but sometimes there 
are difllculties. Occasionally it is quite impossible to get all of the fluid to 
flow out of the stomach, even though a large amount of solution be put in. 
Even moving the tube about and the consequent straining on the part of the 
patient fail to empty'the stomach. Such difliculty is often encountered in 
the cases where there is a motor ins'uflflciency of the organ, especially when 
complicated by gastrectasis and pyloric stenosis. The question of completely 
emptying the stomach of its contents is an important one before operating 
upon that organ, as any fluid that may be present at the time the stomach is 
opened only tends to complicate the operation. In order to avoid this com- 
plication the author has endeavored to find a safe and easy method by which 
the stomach may be completely emptied of its contents. In the usual way 
of practising lavage the patient is placed in a horizontal position, or else 
remains sitting up. The author states that he believes in retaining cither of 
these positions only as long as the siphonage goes on freely, and then the 
patient should be placed in the full pelvic position, and this will be followed 
in nearly every case by a return of the flow. The tube should then be slowly 
withdrawn (while the patient remains in this ijosition), and as it comes out 
the last of the stomach contents will be withdrawn In each case in which 
this method was practised the stomach was found to be completely empty at 
the time of operation. The author has also experimented extensively on the 
cadaver with this method, and in each instance with great success. In con- 
clusion he states that in those cases where the stomach is filled with particles 
of food the lavage must be repeated several times before the organ is empty. 


The Diagnosis of Intestinal Injury following Abdominal Contusion. — 
Le Conte {Annals of Surgery, April, 1903), after giving the history and 
treatment of thirteen cases, states in conclusion : First. That a moderately 
assured diagnosis of grave injury must be made before operation is under- 
taken, or one will open many abdomens to find the trauma confined to the 
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abdominal wall. In a series of 100 consecutiTe cases of abdominal contusion 
as they enter a general hospital, perhaps 30 or 40 will have received a grave 
injury demanding operation, while the other 60 or 70 recover without any 
operative procedure. For the sake of argument, the author states that he is 
willing to grant that if the abdomen is immediately opened in each one of 
the 100 cases there will result a smaller percentage of deaths than if the sur- 
geon waits for some other symptoms of intestinal damage. But can one call 
such radical and empirical treatment the science of surgery? Would any 
one receiving a blow on the stomach sufficient to shock and nauseate say, 
“Have Dr. see me, for I want my abdomen opened at once?” An- 

swering for himself, the author says No, for he should wish the surgeon in 
attendance to be moderately assured of his diagnosis before taking that 
smallest of risks, viz., an abdominal section in the hands of the most skilful 
surgeon. The author states that if he were one who always, with one excep- 
tion, advocated immediate operation in appendicitis as soon as the diagnosis 
is made, he could with greater force urge immediate operation in all cases of 
abdominal contusion, for the seriousness of the two conditions is scarcely to 
be compared. The teaching of many of the modern writers when they urge 
operation in all cases presenting pain, rigidity, and local tenderness, seems 
too radical, for there are various kinds of pain and tenderness and different 
degrees of rigidity, and many times these symptoms are due to injury of the 
abdominal wall alone. Had the author followed such teaching, he states, he 
would have opened the abdomen in five of the reported cases, each of which 
presented pain, localized tenderness, and rigidity, and'yet they all recovered 
without any exploratory operation. One should wait for some symptom or 
symptoms indicative of intestinal injury. Second. In the presence of shock, 
one cannot make a diagnosis of intestinal injury, no matter how profound 
the shock may be or how slowly reaction takes place. One may diagnose 
hemorrhage, which would lead to an immediate operation, and at the same 
time presume the presence of a lacerated gut, but primary shock is of itself 
no aid to diagnosis. , One, therefore, should wait for reaction to take place. 
Third. No one symptom is pathognomonic of intestinal injury, but the two 
most reliable are gradually increasing rigidity and facial expression. In the 
next group the author places deep and, perhaps, radiating abdominal pain ; 
respiration, which becomes more and more thoracic ; vomiting after the shock 
has ceased ; distention ; increased pulse-rate, and secondary fall in tempera- 
ture. Tbe order in which they have been mentioned has no significance, for 
any one or two of these symptoms may be prominent to the exclusion of 
others. Fourth. Any individual who has received an abdominal contusion 
sufficiently severe to call for professional services demands also the most 
careful and constant watching in order that one may detect at the earliest 
possible moment the appearance of grave symptoms. This does not mean 
that one should wait for these symptoms to become so pronounced that a 
positive diagnosis is assured, for then operation is for the most part too late. 
There is a position, however, midway between operating on every case and 
waiting for an assured diagnosis, where one can say that, owing to the gradual 
appearance of certain symptoms, one has fair reasons to think the intestinal 
tract may be injured, and that under such circumstances an immediate oper- 
ation will give the patient the best chance. In such a case one must not 
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forget the possibility of perforation talcing place hours or even days after the 
injury. Lastly. As one’s individual experience increases, one gains the 
power to place a more just value upon the symptoms present and to perceive 
the grave symptoms in their early stages. In other words, there is a gain in 
acuteness of perception, and there is scarcely any injury to the body which 
requires this more for a successful result. 
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The Use of Colloidal Silver in Infectious Diseases,— Dr. Xetter 
enumerates a number of infectious diseases that have been promptly 
relieved by the use of colloidal silver or 'eollargol, which was introduced as 
a therapeutic agent in 1897 by Cred4. It is an allotropic form of silver which 
is soluble in water and in the secretions of the body. Colloidal silver is 
used chiefly for external applications in the form of a salve, 16 to 100 
( Unguentum Credi), and in intravenous injections in a solution of 3 to 200. 
The amount of salve used in an application is 16 to 46 grains, according to 
whether the patient is a child, a youth, or an adult. For intravenous injec- 
tions the amount varies from one-half to five-sixths of a grain. The use of 
eollargol has grown widely, and many physicians report remarkable cures in 
many difierent diseases. Wenchebach cites two cases of severe infectious 
endocarditis that were cured by means of the injections, while Klotz obtained 
wonderful results in a septic endocarditis. The author reports ten diflerent 
kinds of cases in which he had excellent effects from this remedy, among 
which was a case of pneumonia in which, after intravenous injections, the 
fever dropped immediately and disappeared entirely in three days. A sup- 
purating cerebrospinal meningitis was modified as suddenly, apyrexia the 
day after the injections, and a rapid convalescence. The results were no less 
satisfactory in a severe scarlatina, two toxic diphtheritic anginas, and in 
three adynamic typhoids. The last observation was of a medico-surgical 
nature, A physician seized wdth pyohmmia found almost instant relief after 
a single application of eollargol. Both the patient and the nurse who made 
the application noticed a distinct metallic taste. The return of strength, 
appetite, and ability to move came the following day. It is not certain that 
eollargol acts antiseptically. Perhaps there is a neutralization of the toxins 
which produce such rapid changes in the body, .and perhaps there is stimula- 
tion of the defensive power of the organism, or a catalytic action . — Journal 
de Mcdeeine, 1903, vol. xv. p. 14. 
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Eukinase and Pancreatokinase.— MM. Hallion and Oabrion describe 
tbe therapeutic application of two new. drugs, discovered by Pawlof and his 
disciple, Schepowolnikow ; the one, eukinase, is an intestinal eupeptic and 
the other, pancreatokinase, is a digestive ferment. It is easy to reproduce 
with eukinase the experiment that shows its value as a new drug. In two 
test-tubes, in each of which are placed equal portions of the cooked w’hite of 
egg, there is added to the one a little pure pancreatic juice from a healthy 
animal, to the other an equal quantity of pancreatic juice and also a trace of 
eukinase. Under like conditions of temperature, etc., the white of egg in 
the first tube is digested very slowly, if at all, hut in the second rapidly and 
completely. The practical experiments of physiologists bear out the results 
of those in the laboratory. In many intestinal affections, whether acute or 
chronic, or the result of infectious diseases, such a remedy could be used. 
Often such dyspepsias are confounded with gastric dyspepsias. Whenever 
the cause is in the non-efiicacious action of the pancreatic juice, eukinase 
will prove a most rational intestinal eupeptic, as it permits and facilitates the 
action of the pancreatic juice. The association of pancreatin with eukinase 
makes a powerful digestive, which has been called pancreatokinase. To 
avoid the action of the gastric juice on eukinase, it has been prepared 
pharmaceutically in two forms, which are proof against the gastric juice, or 
else the active principle may be enclosed in a gelatin eapsule, in which form 
it is easy to give it to children . — Lea Nouvemtx Remldes, 1903, vol. xix. p. 25. 

The Cure of Cholelithiasis hy Means of Chologen.— De, Robert Glaser 
describes the results of the treatment of a hundred cases of gallstone disease; 
in which he used a new preparation, called chologen. He gives certain 
reasons which lead him to believe that cholelithiasis is a nervous and not an 
infectious disease. Upon this theory he bases his method of treatment. 
His chologen consists of three different organic quicksilver preparations, 
which he gives in tablet form and combines variously, making a preponder- 
ance of mercury, or of the aromatic vegetable element, as the character of 
the case may demand. In 73 women and 27 men whom he treated with 
chologen he found that 78 per cent, were cured ; that is to say, they have been 
well ever since the treatment, having had no return of the attack, and been 
able to work and to digest without discomfort. — Correapondenz-hlatt /. den 
Schtoeiizer Aerzte, 1903, vol. xxxiii. p. 73. 

Enteroclysis in Acute and Chronic Dysentery. — De. V. Bellei makes 
some excellent suggestions concerning enteroclysis in Egyptian colic and the 
acute dysenteries. A non-irritating enteroclysis is one of carbolic water, 
20 to 40 drops of the acid in a quart of warm water. The anaesthetic action of 
the carbolic acid tends to greatly assuage the colic and tenesmus, and it is so 
rapid and constant in its effect that this treatment may be considered almost 
.a specific for. Egyptian cholera. In chronic cases it is necessary to substitute 
the disinfectant enteroclysis by an astringent one to diminish the glandular 
and mucous irritation ; and to continue them for, several months. An inter- 
ruption is apt to he followed by a violent attack, presumably due to reinfec- 
tion of the mucous membrane ; but the continued use of such lavage is apt 
to be poorly tolerated unless one avoids difficulty in the following w.ay : (1) 
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By employing a mucilaginous liquid with, an astringent one— two ounces of 
marshmallow-root to two quarts of water — forty-five to seventy-five grains of 
tannin, never more. The addition of thirty to forty drops of catholic acid 
anffisthetizes the mucous membrane and helps considerably. (2) Tannin 
may be alternated with alum and alumnol, forty to sixty grains for two 
quarts. With this the attachs will be less frequent and less painful. (3) The 
most essential thing, without which enteroclysis cannot be borne well for 
more than two or three days, is to give simultaneously by the mouth thirty 
to forty-five grains of bismuth salicylate each day. It may be alternated 
with dermatol or tannigen to avoid a habit. Opium should never be em- 
ployed . — Revue de Thtrapeutique, 1903, vol. Ixx. p. 80. 

Cataphoresis in Gout.— Dr. Charles BEoa claims to have obtained 
excellent results in the treatment of chronic gout and rheumatoid arthritis 
by this procedure. Two methods may be employed, either the joint is 
immersed in a solution of the drug to be employed, the positive electrode 
being placed in the bath and the negative on an indifferent part of the 
body, or the positive electrode is kept as wet as possible by frequent appli- 
cations of the solution. The author employs a large negative electrode and 
a small button-shaped positive electrode . — Edinburgh Medical Journal, 1902, 
vol. vi. p. 547. 

Acute Lead Poisoning in an Infant.— Dr, H. C. Cadman reports an in- 
teresting instance of lead poisoning in an infant five weeks of age. The 
symptoms were those of indigestion, with colic, the abdomen was hard and 
swollen. The face was of a peculiar gray color, and the child seemed dying. 
On close examination it was found that the mother was using a metallic 
nipple shield that was made of lead, and that the milk about the nipple had 
dissolved small quantities of it, and this was the cause of the poisoning. — 
The Lancet, 1902, No. 4135, p, 1458. 


Theocin. — Dr. Chevalier has made an elaborate and complete review 
of the various literature concerning a new .alkaloid, prepared synthetically, 
theocin, from the chemical, physiological, pharmaceutical, and experimental- 
standpoint. Traube, a chemist, succeeded recently in manufacturing, in a 
practical and not too costly way, synthetic theopyllin, which is so difficult 
to extract from the natural product, tea, which has been introduced in its 
available therjipeutic form under the name of theocin, a soft, white, bitter 
powder. The quantity of water eliminated by a healthy subject is consider- 
ably increased after the absorption of seven and one-half grains theocin. The 
quantity of mineral s.alts excreted is equally incre.ased. It does not, how- 
ever, seem to have .any decided action on the elimination of the organic sub- 
stances of the urine. Its efficacy has been established in cases where there 
was considertible osdeina. There has, as yet, been no proof of irritation of 
the kidneys from the use of this substance. In cases where there had been 
albumin previously, it w.as not increased in proportion to the increase of the 
diuresis, and in other cases more has been caused. The therapeutic dose 
does not seem to influence the cardiac function. The frequency of the pulse 
and pressure of the blood are not at all modified. Its administration may 
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be attended at first by slight stomachic difficulty, such as loss of appetite and 
vomiting. It also, sometimes, has an exciting effect on nervous patients. 
To remedy these inconveniences it may be given in an alkaline combination' or 
with hedonal. The doses in practical use are from three to seven grains in 
a cup of tea three times a day after each meal. A dose of seven and one- 
half grains, as in caffeine, should be considered a maximum . — Revne de 
Therapeuiigue, 1903, vol. Ixx. p. 73. 
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The Disinfection of the Hands and'the Occurrence of Puerperal Septic 
Infection. — No subject is of greater interest than the prevention of puerperal 
septic infection, and in no subject is it more difficult to form conclusions 
from the mass of conflicting testimony given by various investigators. 

The use of rubber gloves seemed likely to exert a most'favorable influence 
upon puerperal'morbidity and mortality. In the ZeiUchrift fiir Geburishulfe 
wid (?yna/jo/op!e,'Band 45, Heft 3, 1901, Sticher, from the clinic at Breslau, 
reports the result of his observations in 1200 cases, including labor at full 
term, abortion, and the different operations which these conditions sometimes 
render necessary. The results of his investigations may be summarized by 
saying that the use of rubber gloves did not appreciably reduce puerperal 
septic morbidity nor puerperal septic mortality. In spontaneous labor with 
the use of rubber gloves the morbidity was from 10.6 to 12.1 per cent. His 
most fatal case of septic mortality occurred in a patient not examined by 
any method, and hence without the possibility of external infection in the 
clinic. In the manual removal of the placenta the results with the use of 
gloves were not so good as those without their use. Sticher does not believe 
that any precaution should be relaxed in the cleaning of the hands or in the 
use of gloves whenever possible. With strict disinfection of the hands, 
aided by gloves, it is possible to reduce puerperal morbidity and mortality 
of septic infection to the lowest point. It is, however, of the utmost impor- 
tance that labor should be so conducted that wounds of the genital tract be 
avoided as much as possible, and that the retention of membranes or pla- 
centa in the uterus should not occur. The trend of his study is to lay great 
stress upon the disinfection of the external genital organs and the avoidance 
of the introduction of contagion by contact with them. He also believes 
that under some conditions the patient’s genital tract may contain the ele- 
ments of infection, irrespective of examination. 
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A more recent paper than that of Sticher is contributed by Schumacher, 
from the clinic at Strasshurg {Archiv fiir Oynakologie, Band 68, Heft 2, 1903). 
Schumacher made bacteriological examinations of the hands of physicians, 
students, and midwives, and found that when the hands were well disinfected 
streptococci were not obtained from the integument. Lower orders of bac- 
teria, however, were obtained from the hands, but their number was greatly 
reduced and also their virulence by disinfection. In fact, it was the rule, 
and not the exception, to obtain these less virulent bacteria from the hands. 
Much the same results were obtained in the clinics at Halle on the hands of 
persons who performed or assisted at a series of cases of ahdomin.al section. 
It was curiously observed that it is easier to make the right hand free from 
bacteria than the left. 

A comparison was then made between the number of bacteria found on 
the hands and the puerperal morbidity. For this purpose a series of 115 
labors was investigated, with a morbidity of 17.3 per cent. It was found 
that in those cases in which the hands showed the presence of the yellow pus- 
producing bacteria, puerperal morbidity was greatest. When the hands and 
arms were found to be free from bacteria, the puerperal morbidity fell to 
10.5 per cent. When the hands contained abundant bacteria, it rose to 15 
per cent. When, however, the hands were examined in cases that had no 
morbidity, the surprising result was obtained that in cases proceeding nor- 
mally the hands frequently contained more of the staphylococcus aureus 
than in those cases that had fever. . The result of these studies was the fail- 
ure to establish a relationship between- the number of colonies of staphylo- 
cocci obtained from the hands and the presence or absence of puerperal mor- 
bidity. While we cannot render the hands free from all bacteria, we do 
remove streptococci by faithful cleansing, and we cannot prove that the 
remaining germs markedly influence puerperal morbidity and mortality. 

When hands covered with rubber gloves were examined, it was found that 
it was possible to remove bacteria in most cases from the surface of the 
gloves. In some cases, however, the less virulent forms of bacteria were 
still present. The use of gloves, however, was followed by a very slight 
difierence in puerperal morbidity and mortality. So far as the use of gloves 
in examinations was concerned, it could not he ascertained that their use 
occasioned a distinct improvement. Those bacteria which remained upon 
the hands after faithful disinfection had no influence upon the puerperal 
state. For normal labors and for the purpose of teaching, Schumacher did 
not find that the use of rubber gloves should be recommended. WHien, how- 
ever, the hand has been recently infected, or when there is re.ason to fear 
infection of the hand, then the use of gloves is alike proper for the defence 
of the patient and also the physician. 

Stolz, of Graz, has recently published a book of over 300 pages, entitled 
Studies in the Bacteriology of the Genital Canal during Prcgnancij and the 
Puerperal State. This book be.ars directly upon the question under discus- 
sion. 

He found in the secretion of the v.agina pathogenic bacteria in normal and 
pathological cases. The so-called destructive influence of the vaginal secre- 
tion, he believes, h.as not been proven. Likewise in the puerperal state he 
found but 50 per cent, of lochial discharges practically sterile, and doc.s not 
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believe tbat tbe uterus in normal cases is germ free. His technique was as 
thorough as possible and after approved methods. He did not find that 
repeated examinations during' labor, the length of labor, the length of the 
third stage, lacerations of the perineum, and operations done with sterilized 
hands played any essential part in increasing the bacteria found in tbe 
lochial discharges. The one feature which greatly increased the bacterial 
contents of the lochia was retention of the membranes. 

In patients having an afebrile puerperal period the lochia contained bac- 
teria in 80 per cent, and streptococci in 36 per cent,, the increase in germs 
taking place soon after the patient’s delivery. When fever occurred in most 
cases the uterus succeeded in cleansing itself from bacteria. The strepto- 
coccus was most frequently present in these cases. In 15 per cent, the uterus 
relieved itself spontaneously of the infective agent. Intra-uterine douches 
of 1 per cent, lysol were useful, especially in removing retained membranes 
or blood-clot. 

The use of rubber gloves did not materially alter the results previously 
stated. A case of fatal infection occurred in a patient examined with the 
use of rubber gloves only. Operations performed by hands covered with 
sterile gloves gave no belter results than those done with disinfected hands. 
Only in the case of very frequent examinations did the use of the gloves 
seem to be an advantage. The result of this book is to emphasize the possi- 
bility of autoinfection by the ascent and absorption of bacteria already within 
the vagina at the termination of pregnancy. 

T-wo Cases of Lateral Section, of the Pelvis by Gigli’s Method, — Pesta- 
LOZZA {CentralbMt fiir Gyndicologie, No. 4, 1903) reports two cases in which 
he practised this operation in his clinic at Florence. 

The first case was a woman in her seventh pregnancy, who had lost chil- 
dren from birth pressure in previous labors. She had a symmetrically con- 
tracted pelvis, whose internal anteroposterior diameter was between 8 and 9 
cm. The child was large. The patient had had strong pains, but the head 
remained movable above the pelvic brim. On cutting through the skin 
slight hemorrhage occurred, as the incision was carried a little too far down 
and too near the vulva. This was readily controlled. The bone was very 
easily separated by a chain saw and the child ■ readily delivered by forceps. 
The wound was closed without drainage and union occurred by first inten- 
tion, the temperature remaining normal. Tbe pelvis eompletely united. 
The child weighed 3850 grammes, and nursed- well until the twentieth day. 
It then died suddenly in convulsions. Upon autopsy a slight icterus and 
slight oedema of the brain were the only lesions found. 

His second case was in her third pregnancy, and had had two small chil- 
dren in spontaneous labor. Several attempts were made to bring the head 
down by forceps, but without success. After section of the left pubic bone, 
a living child, weighing 3800 grammes, was readily delivered. The wound 
was closed by deep sutures passing through the fascia and periosteum. 
There was no drainage. The patient’s temperature rose to 100° on the sec- 
ond day, but speedily fell. Mother and child made a good recovery. 

In comparing this operation with symphysiotomy, the writer draws atten- 
tion to the fact that it would be possible to wound the bladder. There" is no 
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especial danger of this, however, if the operator exercises reasonable cau- 
tion. In these cases the urine was bloody for a short time after the opera- 
tion without assignable cause. A catheter was placed in the bladder during 
the operation to hold the urethra out of the way. 


GYNECOLOGY. 


UNDER THE CHARGE OF 

HENRY C. COE, M.D., 

OP NEW YOKE. 

ASSISTED BY 

WILLIAM E. STUDDIFORD, M-L. 


Colon Bacteria in the Peritoneal Cavity.— Soliere {Ziegler '' s Beitr age zur 
path, Anat., Band xxxi.), after reviewing the literature of the subject, reports 
the results of his experiments with guinea-pigs, in which he aimed to 
increase the power of resistance of the healthy peritoneum to infection by 
injecting into it a sterile solution of saline, fresh broth, and sarcolin. A 
drop of fluid containing colon bacilli was then introduced into the cavity 
through a hypodermic syringe. Beginning with the smallest fatal dose 
the writer was able to gradually increase it up to twenty-three times this 
strength, by giving a prophylactic injection of the before-mentioned solu- 
tion the day before. It was thus proved that the power of resistance of the 
peritoneum could be increased from seven to sixteen fold. 

Biondi conducted the same experiments in three human subjects, using 
prophylactic injections of from 30 to 60 c.c. of normal salt solution. In 
two instances the subsequent removal of ascitic fluid allowed precise con- 
clusions to be drawn with regard to the presence of the bacteria. In spite of 
the use of these preventive measures, there may be so many bacteria present 
that the peritoneum cannot withstand them, and death occurs speedily, or a 
less rapid fatal result may follow from the setting free of toxins from the 
phagocytes. 

Disadvantages of Ventrofixation. — Gradenwitz {Zcihelmft fur Ggnd- 
kologie, 1903, No. 5) summarizes a paper on this subject, as follows : Suture 
of the stumps to the abdominal wall after removal of the adnexa is unneces- 
sary, if continuous suture of the broad ligament is practised instead of 
transfixion and ligation. Ventrofixation by suture of the round ligaments 
without removal of the adnexa, exposes the patient to the dangers resulting 
from the formation of pockets ; a better result can be obtained by Alex- 
ander’s operation. Fixation of the fundus uteri offers the most permanent 
relief for retroflexion, but should be rejected on account of the danger of 
metritis, hernia, and subsequent disturbances attending pregnancy and 
parturition. Shortening of the round ligaments or vaginal fixation is 
preferable. 
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ThromTjosis, following Abdominal Section.— Eiedel {Oeniralbhil fur 
Oynahohgie, 1903, No. 3) reports eight cases in which the thrombosis was on 
the left side, and three on the right. Two of the latter followed fixation 
of the right kidney. The left vein^was affected in five cases of appendicitis, 
in one of which no operation was performed. The thrombosis in most 
instances did not develop until several weeks after operation, and the majority 
of the cases were aseptic (?). 

The writer attributes the complication to the prolonged recumbent posture, 
and explains its greater frequency in the left vein as due to the pressure of 
the superimposed arteries, which cross it at a more obtuse angle than on 
the right. 


Adhesions following Laparotomy;.— Pemhorst (Inaugural Dis.; 
abstract in Centralblatt fiir GynaJcologie, 1903, No. 6) studied sixteen cases 
in which the condition of the abdomen was noted at the time of a secondary 
operation or at autopsy. In all a previous abdominal section had been per- 
formed, and the most careful means had been employed to prevent the 
formation of adhesions by covering the stumps .and raw surfaces with flaps 
of peritoneum, making as small anincision as possible to avoid the entrance 
of air and suturing the peritoneal edges exactly, and filling the bladder 
before closing the cavity. , 

In only four cases were adhesions absent, mostly between the omentum 
and the abdominal wound. In three cases they were slight, in four exten- 
sive, in three there were adhesions of the intestines to the stump. If there 
was elevation of temperature after operation .they, were always found, but 
in three cases the convalescence had been afebrile. , • The writer concludes 
that adhesions are the result of local inflammation, and that they cannot be 
prevented by the most rigid aseptic precautions, , 

Results of Hysterectomy, for Cancer of the Uterus.— Glockner {Cen- 
tralblatt fur Gynakologie, 1902, No. 52) reports the results of operations at 
the Leipzig Clinic between 1887 and 1901, Nine hundred and seventy-four 
cases of cancer of the uterus were treated, 260 of which were regarded as 
suitable for radical operation. Vaginal hysterectomy was performed 225 
times, 4 patients were subjected to coeliotomy, and in 24 the combined 
method was adopted. The peritoneum was sutured in 115, and the cavity 
Avas left open in 139 ; 22 died, or 8.46 per cent. Injuries to the uterus, 
bladder, or intestines ocurredT8 times, 4 being fatal. 

• One hundred and sixty-two cases were kept under observation for five 
years, of which 47 (35.6 per cent.) remained free from recurrence. 

Etiology of Tubal Pregnancy. — Opitz {Zdischrift fur Geb. u. Gyn., Band 
xlviii., Heft 1), from a study of twenty-three specimens of tubal gestation, 
arrives at the conclusion that the cause of arrest of the impregnated ovum 
in the tube is the presence in the latter of cul-de-sac formed by the adhesion 
of neighboring folds of mucous menibrane, the result of previous attacks of 
salpingitis. These false cavities were found in every specimen examined 
by examining numerous serial sections. This explanation has not been 
offered by any previous observer. 
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OPHTHALMOLOGY. 


UNDER THE CHARGE OF 

EDWAED JACKSON, A.M„ M.D., 

OP DENVER, 

AND 

T. B. SOHNEIDEMAN, A.M., M.D., 

PROFESSOR OF DISEASES OF THE EYE IN THE PHILADELPHIA POLYCLINIC. 


Operation - for Conical Cornea -witli the Galvanocautery.— Dodd, 
London {Medical Press and Circular, 1903, No. 7), operated on a girl, aged 
nineteen years, affected ivith double conical cornea, -adth the galvanocautery, 
using a modified method of Critchett’s operation. Critcbett’s method is to 
apply the cautery to the centre of the cornea until almost a concave depres- 
sion is formed, taking care not to perforate into the anterior chamber. Other 
operations have been suggested, such as cutting off a small superficial flap ot 
the cone and subsequently cauterizing the denuded surface ; repeated para- 
centesis, to let out the contents of the anterior chamber to lessen the intra- 
ocular tension ; removing a small disk from the apex of the cone with a 
specially made trephine ; the excision of an oval piece of the cornea. 

All of these operations result in a thick, central scar, requiring an iridec- 
tomy for visual purposes. To avoid the necessity of the latter, Dodd applies 
a small galvanocautery in a series of dots about 1 mm. apart, so as to form 
a horseshoe-shape around the cone, leaving the centre free. The operation 
may have to be repeated at intervals to get sufficient contraction. 

Operation for conical cornea is the only treatment which holds out hope. 
The vision in these cases is extremely defective, and cannot, as a rule, be 
made satisfactory by any form of glass. 

Plastic Artificial Vitreous in Mules’ Operation.— Oatman, Brooklyn 
[Medical Record, March 7, 1903.), reports three cases of Mules’ operation, in 
which paraffin instead of a glass ball was used as an artificial vitreous. 

When from any cause a fistulous opening has once formed over an .artificial 
vitreous it resists all attempts at repair until the foreign body has been ex- 
pelled. Under these circumstances it seemed to the writer that if a portion 
of the ball could be removed and the tension on the scleral walls relieved 
closure of the wound over the remainder might be hoped for later. For this 
reason he selected paraffin for the artificial vitreous, so that, if necessary, it 
could be removed piecemeal. 

Oatman draws the following conclusions from his case: When fistula 
follows the Mules operation it will close spontaneously if a sufficient quan- 
tity of the artificial vitreous can be removed. That which remains will 
form a good support for an artificial eye. 

Paraffin used for this purpose is prone to produce fistula by softening and 
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getting between the lips of the wound or into the track of a suture. These 
accidents are to be avoided by using paraflBn or some modification thereof 
that will not soften at body temperature ; also by suturing the scleral wound 
with silk, so that no aperture remains through which paraffin can exude. 

A plastic material like paralfin will adapt itself to any inequalities on the 
surface of the glass shell, and ulceration from pressure is not apt to occur. 

An Astigmatism Cured by Tenotomy. — Burn,, Paris {New York Medical 
Journal, 1903, No. 6), reports a case of myopic astigmatism of 1.75 /d against 
the rule, shown hy the ophthalmometer to be almost entirely corneal, which 
disappeared after complete tenotomy of the external rectus of that eye. The 
author remarks that the importance of the case depends not upon the cure 
of the astigmatism, but upon the light which it throws upon other questions, 
obviously that of the intraocular tension. Inverse astigmatism, sometimes 
progressive, so common in glaucoma; may find its explanation in the posi- 
tion and relative tension of the ocular muscles. 

[Dr. Bull makes'some just remarks upon the improper term astigmatism, 
for which he proposes the philologically correct form astigmid. The word 
astigmatism is derived from a, privative, and imyfia, genitive, aror, a stain 
or prick, and this, of course, does not express our meaning. Astigmia comes 
from d, privative, and ariygn, genitive, vf, a mathematical point — ^just what we 
intend to say. He also suggests that the expressions “with the rule” and 
“ against the rule” be replaced by the single terms “ direct” and “ inverse.” 
These sensible suggestions should find ready acceptance.] 

Treatment of Hsrpopyon Kerato-iritis,— Bdrnham, Toronto {Lancet, 
December 6, 1902), advocates purely constitutional treatment of this condi- 
tion, dispensing with all local interference save atropine once every day or 
second day and bathing with hot water or boric acid solution. The internal 
remedies are the combined treatment — mercury and iodide of potash by the 
mouth, and pilocarpine hypodermically. He claims for this plan rapid 
relief from pain and general improvement, no relapses, and, finally, great 
diminution in the cicatricial opacity. 

Treatment of Trachoma by the High-frequency Current. — D r. Walsh, 
London {Medical Press and Circular, 1903, No. 7), has had an extremely favor- 
able result in treating a single case by the high-frequency X-ray current. 
Apparent cure was, in fact, obtained after twenty-two applications. The 
applications were made to the uneverted lids. The period of exposure- 
ranged from eight to fifteen minutes; generally the latter. 

Amaurotic Cat’s Eye. — Scheidemann {Berliner klin. Wochensclirift, 1903, 
No. 2) describes two enucleated eyeballs which had exhibited the appear- 
ances of the amaurotic cat’s eye, but were very different pathologically: the 
one was a case of glioma, the other an intraocular cysticercus. The author 
emphasizes the favorable results of early enucleation in glioma, and calls 
attention .to the occasional occurrence of sympathetic irritation of the 
other eye in cysticercus. The latter disease has become' rare in Germany 
since the governmental inspection of meat. 
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SIMON FLEXNER, M.D., 

PROFESSOn OF PATHOLOGY, UNIVERSITY OF PENNSYLVANIA. 
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ASSISTANT DEMONSTRATOR O^PATHOLOGY, UNIVERSITY OF PENNSYLVANIA. 


Further Communications upon the Pathogenesis of Icterus.— Eppinger 
{Beitrdgc zur Path. Anat. u. z. All. Path., 1903, vol. xxxiii. p. 123) in the 
present communication extends his former observations made upon tliepurel}' 
mechanical forms of icterus to a consideration of other varieties of this 
affection. The author now states that in the typical cirrhoses of Lacnnec, 
certain of the bile capillaries or so-called precapillaries are much constricted 
or even completely closed by the new connective tissue growth in the portal 
spaces of the liver. As a result there ensues a dilatation of the bile capil- 
laries with ultimate rupture and escape of bile into the perivascular lym- 
phatic spaces. A study of the liver from cases of phosphorus poisoning, 
representing the type of toxic jaundice, showed that the trabecular bile ducts 
were occluded by small thrombi. This led to stasis in the intercellular bile 
capillaries with subsequent widening and, as in the cirrhotic livers, to rup- 
ture of the capillary walls, followed by a pouring out of the bile into the 
perivascular lymph spaces. In still a third variety of jaundice, “ the cya- 
notic icterus,’' following upon a chronic congestion, and due principally to 
cardiac disease, thrombi were again found occluding the bile capillaries. 
Thus the author explains the icterus accompanying cirrhosis of the liver as 
well as the jaundice of phosphorus poisoning and cyanosis, upon a mechan- 
ical obliteration of the liner bile ducts, with rupture of the ducts and escape 
of bile into the lymphatics. 


The Influence of Nephrectomy upon Absorption (an oxjicrimental 
study from the Rockefeller Institute for Medical Research). — Mei.tzer and 
Salant {Journal of Medical Research, 1903, vol. ix. p. 33), in a former study 
upon the effects of subminimal doses of strychnine upon nephrectomized 
rabbits, noted that such animals could receive much more than the fatal dose 
without manifesting any reaction. This result suggested that in nej)hrec- 
tomized animals absorption from the subcutaneous tissues might be decrea.sed. 
In order to determine the power of absorption in animals in which the 
kidneys had been removed, rabbits were subjected to double nephrectomy, 
salt solution w.os introduced into the peritoneal cavity, and after a varying 
time the animals were killed, the peritoneal cavity opened, and the amount 
of fluid absorbed measured. Contrary to expectation, it was found that 
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with an 0.8 per cent, solution of sodium chloride absorption was as good and 
often better in nephrectomized animals than in normal animals. With a 
1.2 per cent, solution of sodium chloride, which is decidedly hypertonic, 
the difference between absorption in normal and nephrectomized animals 
was even greater, absorption being decidedly greater for the nephrectomized 
animals. With 1.5 per cent, solutions, it was frequent to find an increase of 
fluid in normal rabbits, whereas this never occurred in nephrectomized animals. 
The increase of absorption for the nephrectomized rabbits continued to mani- 
fest itself even when solutions were introduced into the peritoneal cavity about 
twenty-four hours after nephrectomy. At a period of about forty hours, how- 
ever, the factor favoring absorption began to diminish. When the fluids were 
left in the peritoneal cavity for five hours or longer, the rates of absorption in 
the normal and abnormal animals were about the same. 

From these experiments the authors conclude that after nephrectomy in 
rabbits the osmotic pressure of the blood is increased, and therefore in these 
animals solutions of sodium chloride are readily absorbed from the perito- 
neal cavity. The osmotic pressure of the blood of nephrectomized animals 
appears to correspond to the osmotic qwessure of a solution of sodium chloride, 
having a concentration somewhere between 1.2 per cent, and 1.5 per cent. 
This increased power of absorption following immediately upon removal of 
the kidneys seems to explain the absence of mdema after nephrectomy in 
animals, and after prolonged anuria in human beings. The first effect of 
anuria, according to the authors, is not an increase .of lymph in the tissues, 
but rather an increase of absorption from the tissues into the circulation, 
thereby preventing oedema. 

Eleven Acute and Eighteen Chronic Cases of Influenza Proved hy 
Bacteriological Examination. — Lokd {Boston Medical and Surgical Journal, 
1902, vol. cxlvii. p, 662) has investigated the cause of cough and expectora- 
tion in 100 cases in which sputum examination proved negative for tubercle 
bacilli. In the sputum of 60 of these patients he found influenza bacilli. 
The sputum in 29 cases showed the presence of influenza bacilli in such over- 
whelming numbers that these organisms appeared to be the cause of the 
cough. In the other 31 instances in which influenza bacilli were found, they 
were mixed with pneumococci, staphylococci, and streptococci, and were 
considered as possible secondary invaders. Some of the cases were acute and 
others chronic, the latter being often of several years’ duration. Many of the 
chronic cases were mistaken for chronic bronchitis, and a few in which par- 
oxysmal dyspnoea was a prominent feature closely resembled asthma. The 
author concludes that, apart from an epidemic of influenza, infection of the 
respiratory tract with influenza bacilli is not uncommon. 

Notice to Contributors . — All communications intended for insertion in the Original 
Department of this Journal are received only mth the distinct understanding that they 
are contributed exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on examination they 
are found desirable for this Journal, will be translated at its expense. 

Liher.al compensation is made for articles used. A limited number of reprints 
in pamphlet form will, if desired, be furnished to authors in lieu of compensation, 
provided the request for them be loritten on the manuscript. 

All communications shonld be addressed to 

Db. Fbaxcis K. Packard, 1831 Chestnut Street, Philadelphia, U. S. A; 



❖ <•* 

% f 

I Summer Complaint I 

❖ ' 

❖ ♦% 

❖ ♦:♦ 
♦> ♦> 
^ jJ* 

% T J J. * is extensivel5remplo37ed t 

:l jjj treatment of vari- t 

I ons forms of diarrhcba occurring in % 
% children and adults. It is administered t 

*4* 

♦J* 

I in doses of ten drops to a teaspoon- t 
♦> ♦> 

:> FUL, as an antidote and corredtive to the | 

❖ . . t 

I fermentative and putrefadlive changes t 

:| taking place in the contents of the ali- | 

*? *j* 

I mentary canal. X 


In combating serious illness, it is doubly impor- 
tant to be assured that the patient is supplied with 
genuine Ltsterme, as the substitutes sometimes 
offered by the trade are generally of undetermined 
antiseptic strength, and too often worthless for 
tjie purpose for which the}’- are required. 


A PAMPHLET EMXITLED : 

** Summer Complaints of Infants and Children," 

MAILED UPOM REQUEST 


LAMBERT PH ARM AC AL CO. 

ST. LOUIS, U. S. A. 


RAPINE IS THE PAIN- 

RELIEVINGPRINCIPLEOFOPIUIVI. 

ONECANDISPENSEWITHOPIUM 

THE narcotic; one cannot 

DISPENSE WITH OPIUM THE 
PAIN-RELIEVER. PAPINE PRO- 
DUCES NOTISSUECHANGES,NO 
CEREBRALEXCITEMENT, NOIN- 
TERFERENCE WITH DIGESTION. 

Sample (12 oz.) Bottle Ecthol Sent Free on Receipt of 25 Cts. to Prepay Express. 

r. j I. ■ i- BROMIDIA 

FORMULA. --One fluid drachm IS equal m ECTHOL 

anodyne power to 1-8 gr. Morphine. lODIA 


BATTLE & GO ijcoSlmk St. Louis, Mo., II. S. A. 



E.R. SQUIBB 8c SONS, 

36 DOUGHTYST,BROOKLYN,NY 


t MANUFACTURERS OF 
STANDARD PHARMACEUTICAL PREPARATIONa 



New College Building and New Laboratories 

T he Seventy-ninth Annual Session wjll begin September 24th, 
1903, and continue eight months. For four annual sessions 
the curriculum provides without extra fee ; i. Practical 
manual training in ten different laboratories recently fitted up at 
heavy cost ; 2. Recitations by the faculty and others ; 3. Didactic 
lectures and demonstrations in the commodious new buildings ; 4. 
Clinics and bedside ward work in small groups at the College 
Hospital, besides the clinics given by the staff of the college at 
the Pennsylvania, Philadelphia, German, St. Joseph’s and Munic- 
ipal Hospitals ; 5. Lying-in cases at the College Maternity. 

A NEW FIRE=PR00F HOSPITAL 

With unrivaled facilities for clinical teaching, is now building at a cost 

of 5700,000 


FOR CIRCUL.'iR AND INFORMATION, 
ADDRESS 


J. W. HOLLAND, Dean 




^‘Wei^ht 

Steadily of the favorable by- 

w • . t> effects of Thiocol Roche 

Increasing in tuberculosis is that it 

causes an increase in weight 
of a patient. This gain of 
- - — flesh proceeds primarily 

from the fact that Thiocol 
Roche does not impair the appetite nor interfere 
with digestion as is generally the case with 
creosote, guaiacol and other antitufaercular 
agents. 

THIOCOL ROCHE 

ISee Merck’s Manual, page 92] 

is an odorless, water-soluble form of guaiacol. 

It is successfully administered in Phthisis, Bron- 
chitis, Typhoid Fever and Pneumonia. 

Jas. Cooper, M. D., Deal Island, Md., writes: 
“The extraordinary success I have had with 
Thiocol places me in the position that for pul- 
monary affections I would not be without it.'- 

Thiocol Roche is an odor- 
less, water-soluble form of 
guaiacol and may be pro- 
cured as; Thiocol Roche 
Powder; Thiocol Roche 
Tablets. s-grn.; andSirolin 
(SjT. Thiocol Roche) — all 
under the Merck label. 

Beit:are of vnUations I 

CTinicat Reports to Physicians 

MERCK 6; CO. 




THE WESTPORT SANITARIUM. 

Westpobt, Conn. (Established 1890.) 

(Licensed by State of Conn.) For the care and 
treatment of Nervous and Jlentai Diseases, with 
special attention to chronic nervouscases. Modern 
appointments; home life; beautiful surroundings; 
large private grounds. Private attendance and 
cottage care, if desired. Committed or voluntary 
patients received. NO accommodations for alco- 
holics. Address Dr. P. D. RXJLANI), Supt. "Wed- 
nesdays in New York, lOto 12.30., 47 E. 78th Street. 
lAjng-distanee telephone at botli addresses. 


EMPLOYMENT 

A few vacancies in our 
corps of canvassers must be 
filled at once. Good terri- 
tor}", steady, remunerative 
employment. 

Lea Brothers & Co. 

Ill FIFTH AVE. NEW YORK 


VAUE UINIVERSITV 

Offers cnnrliOtitcs for tlie degree of IlOCTOR of HIETHClNE a graded course of 
study, consisting of PERSONAE INSTUECTIOJT in Class.rooin, 
Laboratory and Clinic. 

For announcements of the course, address 

PROF. HERBERT E. SMITH 

Dean ol the Faculty of Medicine, "Yale University, NEW HHYEN. eOJVAT, - 


WALNUT LODGE HOSPITAL, HARTFORD, CONN. 

Organized in 18S0 for the .special medical treatment of ALCOHOL AND OPIUM INEBRIATES. 

Elegantly situated in the suburbs of the city, with every appointment and appliance for the treatment of this class of cases, 
Including Turkish, Russian. Roman, Saline and Medicated Ratks, Each case comes under the direct personal care of the pliysi- 
cian. Experience shows that a large proportion of these cases are curable, and nil are benefited from the application of ex.ict hygienic 
and scientific measures. This institution is founded on the well-recognizi-d fact that Inebriety is a disease, and curable, and all these 
cases require rest, chang^eaf thought and liz'iug, in the best surroundings, together with everj* means knoMn to science and experi- 
ence to bring about this result. Only a limited number of cases are received. Applications and all inquiries should be addressed, 

T, D. CKOTHJSRS, Jtr.D., SnpH Walnut LodgCj Hartford, Conn. 


Boylston Medical Prize Questions. 


January 1, 1902 — I. 

It. 


January 1, 1903 — I. 


II. 


Resulls of Original Worh in Anatomy, Physiology or Pathology. $150. 
Serpentine Arteries. Their StrucUire and Relations. $150. 

Original Work in Anatomy, Physiology or Physiological Chemistry. $75. 
Original TForfc in Pathology, Therapeutics or Pharmacology. $75. 


FOR PARTICULARS, 
APPLY TO 


W. F. WHITNEY, M.D., 


Sec'y Harvard Medical School, 
boston, mass, 


12 




DOCTOR: Here is a Pointer for 
You, and This Is the POINT 


ABBOTT'S SALINE LAXATIVE is the best eliminant 
and the basis of the best treatment for the uric 
ncid diathesis nnd other auto-infections on earth. 


It Is particularly indlca.ted Irv Summer Difficulties : To clear out, clean up, a.nd keep 
cle^n. means from sickness to KealtH, and THIS WILL DO IT. Provo If for yourself. 


KEEP 

IT 

ON 

HAND 


ABBOTT’S II 1 

_ FPFfOi/f 11 . *- ‘I-<r 




. -i 




Ur 


_ EFFEWpcEHT I jv;:'-,’.'.’,.;-,-' 

SALINEMXAnVE 

?■ ! li- 


IT DOES THE 
BUSINESS 


AND 


NEVER 


GRIPES 




M iH 




A-'i t' 





Abbott’s SnIIno Laxative U over 80 per cent chemically pure Sulphate of Maftneslitm In cflervcscent combination, 
while its several Imitators are lll-tastlng, shabby affairs of less than one-fourth Its slieumh. It Is pleasant to take and 
suits all conditions where a prompt and elhclout cllmlnent Is required. 

It Is successfully prescribed by Incroaslnp thousands of doctors everywhere. Most jobbers and leadluf.' retailers are 
supplied. Specify on your prescriptions, or. If you dispense, order of Jobber or direct from our laboratory lor > our olllce. 
Single package to physicians, by post, S.lc. In lots of half dozen or more, per dozen, 84.01). Itetnll price, fiOo. Direct 
orders we deliver prepaid when cash accompanies. See price list for discounts In gross quantities. Don't fall to try Abbott’s 
Saline Laxative 'when you want results. It Is pleasant to take, promptly efllclent, docs not nauseate and never gripes. 


CAI nriJI A Our ready-to-use treatment tor Rheumatism, Gout, and the thousand-and-ono manl- 
'J*^*.'* 1 rilxA testations of the uric acid diatlic'-is, is a soluble salt of lithium in granular eirt-r- 


lestations of tlio uric acid diathc'^if;, is a soluble Fait of lithium in ftramilnr rir«T* 
vescent combination with colchicine. A trial will denion^trato that this preparation is imexrolJcd . Same 
size and st.vlc ns above. Kctnil price, 75c. One package to physicians, post-paid, 55c. In lots of half do/cri 
up, 80.00 per dozen. Terms as above. 


A COMPANION REMEDY to ABBOTT’S SALINE LAXATIVE, which should be used In all Infective, fermentivc 
conditions: dyspepsia, typhoid fever, Summer derangcinents, etc.. Is 


THE W-A INTESTINAL ANTISEPTIC 


A compound preparation of the C. P. Sulphocarbolatcs of lime, soda and zinc. It Is cfTlcIcnt. non-lrrllnllng and 
first-class in every way. Price, tablets, 100, S5c.; r»00, Sl.-iO; 1000, 82.7ri. Po.stpald for cash with order. 

Samples and our complete price list of alkaloldnl remedies— up-to-date supplies for the physician — will ^ 

he sent on request to those who have not already been supplied, but more real satlafactlon will result from ^ ^ 
the use of the corner coupon below. 

M’c liopc that every doctor really Interested In pood drugs, in advanced methods of medication, in X a 

protecting his practice’ will write us In answer to this ad. x 

For the attached coupon, which you should mill with your enclosure, wc will send x^X 
you three 25c. size cons of ABBOTT^S SALINE LAXATIVE, two 50c. size of ABBOTT'S X^X 
SALITHIA, and 100 W-A INTESTINAL ANTISEPTIC TABLETS, also special lltera- n t in! 

nnrt /’i.**. of oltrntntrfnl or—on + X X GIZC ADDOll 8 


turc on these products, and our complete price current of olkololdal preparations, 

WE ARE READY, SUPPOSE YOU DO IT NOW! . 

WRITE THE MOST CONVENIENT POINT. /, 


The Abbott. Alkaloidal Co. 


• X^y Sallthia; 3 c.tur 
X/^ ^ 2.'>c. sire Abbott’5 
5nllnc Laxative ; 
100 W-A Intestinal 
^ Antiseptic Tablets. 


50 W. Broad^a^, Revenswood Station, 13 Phetan Bldg. 
Ne<w York. Chicago. San Francisco, . 


STATE 

AM. JOUR. Mt. 
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ACETOZONE 

(C<H'.CO.O.O.COCHi) 

ANTISEPTIC 

TV.« conur.ls of il.Si jiifks;;^ oort'jj t| n 
Raw^^leJ wUb a:» o';u."l cf 


Artjczoae lis proved tisjji 

U is expected that its chief 
jagL^ tre^ment of xhttuic oiskascs. TB* ‘ 
r5IfTlpF.C*^»3|».»j. enclosed llterataw . ~ 
Anwwoa Is very readily dtcompogeJ, 

b« exercised to pi t <v'i/>**J?ifr-liwa» 


e alcohol, glycerlii - 

IP not be emplojetl. 

PAR KE, DAVIS & CO, 
FT?i=T*l'r, MICH. U, ■.il.?l 
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A GERMICIDE OF MARVELOUS POWER. 

Acetozone, the latest addition to the materia niedica, is beyond question the most 
remarkable of germicides and intestinal antiseptics. Vastly more powerful than bichloride 
of mercury, in saturated aqueous solution it may be administered in therapeutic doses with 
perfect safety. 

This new agent is a definite chemical compound — benzoyl acetyl peroxide. On contact 
with water it is decomposed into the extremely energetic germicides acetyl hydrogen perox- 
ide and benzoyl hydrogen peroxide. A solution of these peroxides has the power of destroy- 
ing all disease-germs. 

Reports from eminent practitioners, based upon clinical experience, iustily the beliel that Acetozone is 
the most etficient remedy in typhoid fever ever placed in the hands of the physician. 

(Supplied in ounce, half-ounce and tjuarvcr-ounce boitles.) 

PARKE, DAVIS & COMPANY. 

LADOnATORIES: DETROIT. SUCH.. 0. S. A. . WALKERVILLE, ONT.. CAN'.; HOU.VSI.OW. ENG. 

BRANCH HOUSES: NEW YORK. KANSAS CITY , BALTIMORE. NEW ORLEANS, CHICAGO. MINNEAPOLIS, MEM- 
PHIS, INDIANAPOUS, BOSTON, 0. S, A. ;LONDON, ENG. iSSONTBEAL, QUE ;SYDNEY, N. S. W. 
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OPPOSE 

DISEASE 


with the very power that will prevent or 
overcome it — live blood. 

BOVIMIME 

is the live arterial blood of the sturdy bul- 
lock. It is antiseptically prepared by cold 
process, and sterilized. It makes new and 
enriched blood quicker and better than any 
other known agent. It is Nature’s Great- 
est Auxiliary, and a most efficient aid to 
any form of medication. 

Use it in Anaemia, Consumption, Dys- 
pepsia and all debilitated and impoverished 
conditions. 'Use it topically on chronic 
ulcers, lupus, fistula, burns and bed sores. 
Use it in obstetrical practice, and note 
magical and healthy healing, and prompt 
abolishment of pus, stench and PAIN. 

Send for scientific treatise on topical and 
internal administration, and reports of hun- 
dreds of clinical cases. 

THE BOVININE CO., 

75 West Houston St., New York. 

LEEMING MILES & CO., MONTREAL. Sole Agents for the Dominion of Canada, 




Don’t let the heat of summer undermine your strength, 
enervate your system and lay it open to the inroads of 
disease. Keep your blood cool and full of life by 
taking a small glass of Pabst Malt Extract before 
each meal — it’s The "Best” Tonic, both in name 
and reality. For all men, and for all women — at all 
times, everywhere — Pabst Malt Extract is a builder 
of health, strength, vigor and vitality. For invalids and 
convalescents, and for those enfeebled by age, it is 
both meat and drink — a tonic that enriches the 
blood, quiets the heart action, steadies the nerves 
and renews the wasted tissues of the body 


gjLKlUIDEXTRSCTfjr j 


For fifty years 1 have been more or less an 
invalid — the doctors say my blood had not sufficient 
red corpuscles to give me strength. For the past 
fifteen years I have used Pabst Malt Extract, The 
“ Best Tonic,” and it has always given me re- 
newed strength and vigor. The fact that I am 
now seventy-two years old and am enjoying 
better health than when I first began to 
take your Malt Extract makes me commend 
it heartily to my friends and to those whom 1 
have cared for in my work as a practical nurse. 
1 know of no better Tonic for those suffering 
from general debility, or for convalescents. 
J. M. SHORT, 464 East 55th Street, Chicago. 


Avoid cheap imitations— lacking the 
strength and purity of Pabst Extract 
— they are frequently adulterated 
and usually barmful—your system 
demands THE BEST— and Pabst 
Malt Extract is the “Best” Tonic — 
The proof lies in the using. 


Send Your Name and Address for Our Booklet 


PABST EXTRACT DEPARTMENT 

MILWAUKEE, WIS., U. S. A. 
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Lea Brothers & Company, 
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Our publications can be purchased from any Bookseller in the United 
States or Canada, or they will be delivered by express or mail, carriage 
paid to any address on receipt of the printed price. 


STANDARD MEDICAL PERIODICALS. 


Progressive Medicine. 

A Quarterly Digest of New Methods, Discoveries and Improvements in tlie Medical and 
Surgical Sciences by Eminent Authorities. Edited by Db. Hobabt Amoby Habe. In 
four abundantly illustrated, cloth bound, octavo volumes of 400-500 pages each, Issued 
quarterly, commencing with March each 3 'ear. Per annum (4 volumes), $10.00, delivered. 


The Medical News. 

WEEKLY, $4.00 PER ANNUM, 

Each number contains 48 quarto pages, abundantly illustrated. A crisp, fresh weekly 
profeesional newspaper. 

The American Journal of the Medical Sciences. 

MONTHLY, $5.00 PER ANNUM. 

Each issue contains 192 octavo pages, fully illustrated. The most advanced, practical, 
original and enterprising American exponent of scientific medicine. 


The Medical News Visiting List for 1903. 

Four styles. Weekly (dated for 30 patients); Monthly (undated, for 120 patients jier 
month) ; Perpetual (undated, for 30 patients weekly per year) ; and Perpetual (undated, for 
60 patients weekly per year). Each stjde in one wallet-shaped book, leather bound, with 
pomcet, pencil and rubber. Price, each, $1.25. Thumb-letter index, 25 cents extra. 


The Medical News Pocket Formulary. 

New (5th) edition carefully revised to date. Containing 1700 prescriptions representing 
the. latest and most approved methods of administering remedial agents. .Strongly bound 
in leather, with pocket and pencil. Price, $1.50, net. 


COMBI NATION RATES. 

B American Journal of the Medical Sciences 

c Medical News 

^ Progressive Medicine 

Medical News Visiting List 

£ Medical News Formulary 


ALONE. IN COmilNATION 

ls,6.o. 
10.00 j 

1.25 

1.50, net. 


In all $21.75 for $17.00 

First four above publications In combination S 16.75 

All above publications In combination 17.00 

Other Combinations will be quoted on request. Full Circulars and Specimens free. 
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LEA BROTHERS & CO.'S PUBLICATIONS. 


ABBOTT (A. C.). PBIFCirLES OF BACTEBIOLOGT : a Practical Manual for 
Students and Physicians. Sixth edition enlarged and thoroughly revised.. r2mo., 636 
pages, with 111 engravings, of which 26 are colored. Cloth, $2.75, lul. ■ 

ALLEN (CHAKLES W.). A TBEATISE ON BADIOTEEBAPY AND PHOTO- 
THEBAPY. Octavo, about .300 pages, with many illustrations. Shorlly. 

ALLEN (HARRISON). A SYSTEM OF HUMAN ANATOMY. Comprising 
813 quarto pages, with 380 engravings on stone and 241 woodcuts. Cloth, $23. 

A3HERICAN SYSTEM OP PRACTICAL MEDICINE. In Contributions by Emi- 
nent American Authors. Edited by Ai.fred L. Loosns. M.D., LL.D., and W. Gilm^vn 
Thompson, M.D. In four octavo volumes of about 900 pages each, fully illustrated. 
Per volume, cloth, $.5 ; leather, $6 ; half morocco, $7. For sale by subscription only. 
Prospectus free on application. 

.AMERICAN SYSTEM OF DENTISTRY. IN' TBEATISES BY VABIOUS 
A UTHOBS. Edited by Wiluue F. Litch, M.D., D.D.S. In three octavo volumes, 
containing about 3200 pages, with 1873 illustrations and many full-page plates. Per 
volume, cloth, $6 ; leather', $7. Prospectus free on application to the Publishers. 

AMERICAN TEXT-BOOK OF ANATOLFST. See Gerrish, page 7. 

AMERICAN TEXT-BOOKS OF DENTISTRY. IN CONTBIBUTIONS BY 
EMINENT AMEBIC AN A UTHOBITIES. In two octavo volumes of more than 800 
pages each, richly illustrated ; 

PBOSTEETIO DENTISTBY. Edited by Chiles J. Essig, M.D., D.D.S., 

Professor of Mechanical Dentistry and Metallurgy, Department of Dentistry, University 
of Pennsylvania, Philadelphia. Second Edition, 807 pages, with 1089 engravings. 
Cloth, $6 ; leather, $7, net. 

OPEBATIVE DENTISTBY. Edited by Edtvaed C. Kiek, D.D.S., Professor 

of Clinical Dentistry, Department of Dentistry, University of Pennsylvania. Second 
Edition, 857 pages, 897 engraving. Cloth, $6.00 ; leather, $7.00, net. 

AMERICAN SYSTEMS OF GYNECOLOGY AND OBSTETRICS. Gynecology 
edited by Matthew D. Mann, A.M., M.D., and Obstetri'cs edited by Baeton C. Hiest, 
M.D. In four large octavo volumes comprising 3612 pages, mth 1092 engi-avings, and 
8 colored plates. Per volume, cloth, $5. 

ARCHINARD (P. E.).. AN EPITOME OF BACTEBTOLOGY. fl2mo., about 
240 pages, with many illustrations. Cloth, $1.00, net. Lea’s Series of Medical Epitomes. 
See page 10. 

ASHHTJRST (JOHN, JR.). TEE FBINCIPLES AND PBACTIOE OF SUB- 
GEBY. For the use of Students and Practitioners. Sixth and revised edition. In one 
8vo. volume of 1161 pages, with 656 engravings. Cloth, $6 ; leather, $7. 

A SYSTEM OF PRACTICAL MEDICINE BY AMERICAN AUTHORS. Edited 
by ’Wi TiT.TAM PzpPEE, M.D., LL.D. In five large octavo volumes, containing 5573 pages 
and 198 illustrations. Price per volume, cloth, $5. Prospectus free on application, 

A TREATISE ON SURGERY BY AMERICAN AUTHORS. FOB STUDENIS 
AND PBACTITIONEBS OF SUBGEBY AND MEDICINE. Edited by Eos- 
well Paeh, M.D. Third edition. Octavo, 1408 pages, \vith 692 engravings and 64 
plates. Cloth, $7.00, net; leather, $8.00, net. g©* Published also in 2 volumes at $3.75 
net per vol. for cloth. 

ATTPIELD (JOHN). CHEMISTRY; GENERAL, MEDICAL AND PHAR- 
MACEUTICAL. Sixteenth edition, specially revised by the Author for America. 
In one handsome 12mo. volume of 784 pages, with 88 illustrations. Cloth, $2.60, net. 


Philadelphia, 706, 708 and 710 Sansom Si. — New York, 111 Fifth Avenue. 



LEA BROTHERS & CO.’S PUBLICATIONS 


BACON (GORBAM). ON THE EAS. Third Edition. One 12mo. volume, 430 
pages, with 120 engravings and 7 colored plates. Cloth, $2.25, nel. 

BALLENGER (W, L.) AND WIPPERN {A. G.). A POCKET TEXT-HOOK 
OF HI^EASES OF THE EYE, EAH, NOSE AND THROAT. 12mo., 525 
pages, with 148 illustrations, and 6 colored plates. Cloth, $2, net. Flexible red leather, 
$2.50, nel. 

BARNES (ROBERT AND FANCOURT). A SYSTEM OF OBSTETRIC MED- 
ICINE AND SURGERY. Octavo, 872 pages, 231 illustrations. Cloth, $5. 

BARTHOLOW (ROBERTS). CHOLERA ; ITS CA USATION, PREVENTION 
AND TREATMENT. 12mo., 127 pages, with 9 illustrations. Cloth, $1.25. 

BILLINGS (JOHNS.). THE NATIONAL MEDICAL DICTIONARY. Includ- 
ing in one alphabet English, French, German, Italian and Latin Technical Terms used in 
Medicine and the Collateral Sciences. In two imperial octavo volumes, containing 1574 
pages and two colored plates. Per vol., leather, $7. Specimen pages on application. 

BLACK (D. CAMPBELL). THE URINE IN HEALTH AND DISEASE, 
AND URINARY ANALYSIS, PHYSIOLOGICALLY AND PATHOLOGI- 
CALLY CONSIDERED 12mo., 256 pages, 73 engravings. Cloth, $2.75. 

BLOODGOOD (JOSEPH C.). A TREATISE ON THE PRINCIPLES OF 
SURGERY. Octavo about 1000 pages, wdth many engravings and plates in black and 
colors. Preparing. 

BLOXAM (C. L.). CHEMISTRY, INORGANIC AND ORGANIC. With 
Experiments. New American from the fifth London edition. In one handsome octavo 
volume of 727 pages, with 292 illustrations. Cloth, $2 ; leather, $3. 

BREWER (GEORGE E.) A TEXT-BOOK OF THE PRINCIPLES AND 
PRACTICE OF SURGERY. Octavo, 700 pages, with 280 engravings and 7 plates. 
Cloth, $4.00; leather, $5.00, net. Jiu-t Readg. 

BRUCE (J. MITCHELL). 3IATEBIA MEDICA AND THERAPEUTICS. 
Sixth edition. In one 12mo. volume of 600 pages. Cloth, $1.50, nel. 

Sludentd Sere of Manuals. Page 15. 

PRINCIPLES OF TREATMENT. In one octavo volume of 625 pages. Cloth, 

$3.75, net. 

BRYANT (THOMAS). THE PRACTICE OF SURGERY.^ Fourth edition. 
Octavo, 1040 pages, with 727 illustrations. Cloth, $6.50 ; leather, $7.50. 

BURCHARD (HENRY H.). DENTAL PAIHOLOGY AND THERAPEUTICS, 
INCLUDING PHARMACOLOGY. Handsome octavo, 575 pages, with 400 illus- 
trations. Cloth, $5 ; leather, $6, net. 

BURNETT (CHARLES H.). A TREATISE ON THE EAR. Second edition. 
8vo., 580 pages, with 107 illustrations. Cloth, $4 ; leather, $5. 

CARTER (R. BRUDENELL) AND FROST (W. ADAMS). OPHTHALMIC 
SURGERY. In one pocket-size 12mo. volume of 559 pages, with 91 engravings and 
one plate. Cloth, $2.25. See Scrie.s of Clinical Manuals, page 13. 

OASPARI (CHARLES, JR.}. A TREATISE ON PHARMACY.^ For .Students 
and Pharmacists. Second edition. Revised and enlarged. Octavo, 774 pages, with 
302 illustrations. Cloth, $4.25, net. 


Philadelphia, 706, 708 and 710 Sansom Sf . — .Veiv York, 111 Fifth Avenue. 
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CHAPMAN (HENRY C.)- PHYSIOLOGY. Second edition. Octavo, 

921 pages, vrith 595 illustrations. Cloth, §4.26 ; leather, §5.25, nel. 

CHARLES (T. CRANSTOUN). PHYSIOLOGICAL AHH PATHOLOGICAL 
CHEMISTRY. Octavo, 451 pages, with 38 engravings and 1 colored plate, 
aoth, §3.50. 

CHEYNE (W. WATSON) AND BURGHARD (F. F.). SVRGICAL TREAT- 
MEET. In seven octavo cloth bound volumes, illustrated. Volume I, 299 pages and 66 
engravings; §3.00, net Volume II, 382 pages, 141 engravings; §4.00, net Volume 
111, 300 pages, 100 engravings; §3.50, net Volume IV, 383 pages, 138 engravings; 
§ 3 . 7 . 5 , net Volume V, 482 pages, 145 engravings; §5.00, net A''ol. VI, 498 pages, 124 
engravings; §5.00, net. Volume VII, ^o.lb, net Complete uorl: Jmi Ready. 

CLELAND (JOHN). A H IRE C TORY FOR THE DISSECTION OF THE 
HUMAN BODY. In one 12mo. volume of 178 pages. Cloth, §1.25. 


OLODSTON (THOMAS S.). CLINICAL LECTURES ON MENTAL DIS- 
EASES. New (5th) edition. Crown 8vo., of 736 pages with 19 colored plates. Cloth, 
§4.25, net Foi£OM’s Abstract of Laws of U.S. on Cnstody of Insane, octavo, §1,50, is sold 
in conjunction with Clouslon on Mental Diseases for §5.00, net, for the two works. 

OOAKLEY (CORNELIUS G.). DISEASES OF THE NOSE, THROAT, NASO- 
PHARYNX AND TRACHEA, Second edition. ■12mo., 556 pages, with 103 engiav- 
ings, and 4 colored plates. Cloth, §2.75, net 

COATS (JOSEPH). A TREATISE ON PATHOLOGY. Octavo, 829 pages, with 
339 engravings. Cloth, §5.50 ; leather, $6.50. 

COLEMAN (ALFRED). A MANUAL OF DENTAL SURGERY AND PATH- 
OLOGY. Octavo, 412 pages, with 331 engravings. Cloth, §3.25, 


COLLINS (H. D.) AND ROCKWELL (W. H., JR,). A POCKET TEXT- 
BOOK OF PHYSIOLOGY, 12mo., of 316 pages, with 153 illustrations. Cloth, 
§1.50, net; flexible leather, §2.00, net Lea’s Series of Pocket Text Books. Page 12. 


CONDIE (D, FRANCIS). A PRACTICAL TREATISE ON THE DISEASES 
OF CHILDREN. Sixth edition. 8vo. 719 pages. Cloth, §5.25 ; leather, ,§6.25. 

CORNIL (V.),. SYPHILIS: ITS MORBID ANATOMY, DIAGNOSIS AND 
TREATMENT. Translated, by J. Hjekky C. Sisies, M.D., and J, WiEiiAM VfsiTE, 
M.D. 8vo. 461 pages, with 84 illustrations. Cloth, §3.75. 


CROCKETT (M. A.). A POCKET TEXT-BOOK OF DISEASES OF 
WOAIEN. 12mo. of 368 pages, with 307 illu.'-trations. Cloth, §3.50, net Flexible 
Red Leather, §2.00, net Lea’s Scries of Pocket Text- Books, Page 12. 

CROOK (JAMES K.). MINERAL WATERS OF UNITED STATES. Octavo, 
574 pages. Cloth, §3.50, net. 

CULERETH (DAVID M. R.). MATERIA MEDICA AND PHARMACOLOGY.. 
Third edition. Octavo, 905 pages, with 473 engravings. Cloth, §4.75, net. 

CUSHNY (ARTHUR R.) PHARMACOLOGY AND THERAPEUTICS, 'ihird 
edition. Octavo of 750 pages, with 52 illustrations. Cloth, $3.75 ; leather, §4.75, nel. 

DALTON (JOHN G.), A TREATISE ON HUMAN PHYSIOLOGY. Seventh 
edition, thoroughly revised. Octavo of 722 pages,with 252 engravings. Cloth, §5; leather,§6. 


Philadelphia, 706, 708 and 710 Saniom Si.— New York, 111 Fifth Avenue. 
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DALTON (JOHN 0.). BOOTBINES OF THE CIRCULATION OF THE 
BLOOD. In one handsome 12mo. volume of 293 pages. Cloth, ?2. 

DAVENPORT (F. H.). DISEASES OF WOMEN. Fourtli edition. 12mo., 402 
pages and 154 engravings. Cloth, $1.75, net. 

DAVIS (F.H.). LECTURES ON CLINICAL MEDICINE. Second edition. In 

. one 12mo. volume of 287 pages. Cloth, $1.75. 

DAVIS (EDWARD P.). A TREATISE ON OBSTETRICS. Octavo, 54G pages, 
with 217 engravings, and 30 full-page plates in colors and monochrome. Cloth, $5: 
leather, $6. 

DE LA BECBH’S GEOLOGICAL OBSERVER. In one large octavo volume of 700 
pages, with 300 engravings. Cloth, $4. 

DENNIS (FREDERIC S.) AND BILLINGS (JOHN S.). A SYSTEM OF 
SURGERY. In Contributions by American Authors. In four very handsome octavo 
volumes, containing 3652 pages, with 1585 engravings, and 45 full-page plates in colors 
and monochrome. Per volume, cloth, $6 ; leather, $7 ; half morocco, gilt back and 
top, $8.50. For sale by subscription only. Full prospectus free. 

DERCUM (FRANCIS X.). Editor. A TEXT-BOOK ON NERVOUS DIS- 
EASES. By American Authors. Octavo, 1054 pages, with 341 engravings and 7 
colored plates. 

DE SCHWEINITZ (GEORGE E.). THE TOXIC AMBLYOPIAS. Very hand- 
some octavo, 240 pages, 46 engravings, and 9 full-page plates in colors. De luxe bind- 
ing, $4, net. 

DRAPER (JOHN 0.). MEDICAL PHYSICS. A Text-book for Students and Prac- 
titioners of Medicine. Octavo of 734 pages, with 376 engravings. Cloth, $4. 

DRHITT (ROBERT). THE PRINCIPLES AND PRACTICE OF MODERN 
SURGERY. From the twelfth London edition, edited by Stakley Boyd, F.R.C.S. 
Large octavo, 965 pages, with 373 engravings. Cloth, $4 ; leather, $5. 

DUANE (ALEXANDER). A DICTIONARY OF MEDICINE AND THE 
ALLIED SCIENCES. Comprising the Pronunciation, Derivation and Full Explan- 
ation of Medical, Dental, Pharmaceutical and Veterinary Terras. Together with much 
Collateral Descriptive Matter, Numerous Tables, etc. Fourth edition, with Appendix. 
Square octavo yolume of 688 pages with 8 colored plates and thumb index. Cloth, 
$3.00, net; limp leather, $4.00, net, 

DUDLEY (E. C.). PRINCIPLES AND PRACTICE OF GYNECOLOGY. Third 
edition. Octavo, 756 pa^es, with 474 engravings, of which 60 are colored, and 22 full 
page plates in colors and monochrome. Cloth, $5.00, net; leather, $6.00, net ; half 
morocco, $6.50, net. 

DUNGLISON (ROBLEY). A DICTIONARY OF MEDICAL SCIENCE. Con- 
taining a full Explanation of the Various Subiects and Terms of Anatomy, Physiology, 
Medical Chemistry, Pharmacy, Pharmacology, Therapeutics, T^Iedicine, Hygiene, Dietetics. 
Pathology, Surgery, Ophthalmology, Otology, Laryngolog}-, Dermatology, Gynecology, 
Obstetrics, Pediatrics, Jledical Jurisprudence, Dentistry, Veterinary Scienccj etc., etc. 
By Robley Dunglison, M.D., LL.D., late Professor of Institutes ’'f Medicine in the 
Jefferson Medical College of Philadelphia. Edited by EicnARD .1. Dukgi.Isok, A.M., 
M.D. Twenty-second edition, thoroughly revised and greatly enlarged and improved, 
with the Pronunciation, Accentuation and Derivation of the Terms. With Appendix. 
Imperial octavo of 1350 pages, with thumb letter index. Cloth, $7.00, net; leather, 
$8.00, net. This edition contains portrait of Dr. Rohky Dunglison. 

DUNHAM (EDWARD K.). MORBID AND NORMAL HISTOLOGY. Oct.avo, 
450 pages, with 360 illustrations. Cloth, $3.25, net. 


Philadelphia, 706, 708 and 710 Sansom St. — New York, 111 Fifth Avenue. 
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DUNHAM (EDT^ARD K.). NORMAL MlS'l'OLOO Y. fceconil edition. Octavo, 
319 pages, vrith 244 illustrations. Cloth, $2.50, net. 

DWIGHT (B. W.). AN EPITOME OF MEDICAL JURISPRUDENCE. 12mo., 
about 240 pages. Cloth, $1.00, net. Lea’s Series of Medical Epitomes. See page 10. 

AN EPITOME OF TOXICOLOGY. 12mo., about 225 pages. Cloth, $1.00, 

net. Lea's. Series of Medical Epitomes. See page 10. 

ECKLEY (WILLIAM T.). A GUIDE TO DISSECTION OF TEE BUMAN 
BODY. Octavo, 400 pages, with 220 large engravings in black and colors. Cloth, 
$3.50, net. 

REGIONAL ANA TOMY OF THE HEAD AND NECK FOB STUDENTS 

AND PRACTITIONERS. Octavo, 240 pages, with 36 engravings and 20 plates in 
black and colors. Cloth, $2.50, net. 

EDES (EOEEET T.). TEXT-BOOK OF THERAPEUTICS AND MATERIA 
MEDICA. In one 8vo. volume of 544 pages. Cloth, $3.50 ; leather, $4.50. 

EDIS'CAETHUE' W.), DISEASES OF WOMEN. 8vo., 576 'jpages, with 148 
engravings. Cloth, $3 ;■ leather, $4. 

EGEEET (SENECA). HYGIENE AND SANITATION. Second edition. ;ln 
one 12mo. volume of 427 pages, with 77 illustrations. Cloth, $2.25, net. 

ELLIS (GEOEGE VINEE). DEMONST^i^ONS IN ANATOMY. Eighth 
edition. Octavo, 716 pages, with 249 engravings. Cloth, $4.25 ; leather, $5.25. 

EMMET (THOMAS ADDIS). THE PRINCIPLES AND PRACTICE OF 
G Y'N^C OL OGY. For the use of Students and Practitioners. Third edition, enlarged 
and revised. 8vo. of 880 pages, with 150 original engravings. Cloth, $5 ;• leather, $6. 

EEIOHSEN (JOHN E.). ^THE SCIENCE AND ART OF SURGERY. From 
the eighth enlarged and revised London edition. In two large octavo volumes containing 
2316 pages, with 984 engravings. Cloth, $9; leather, $11. 

ESSIG (OHAELES J.). PROSTHETIC DENTISTRY. Second Edition. See 
American Text-books of Dentisliy, page 2. 

ESSIG (C.J.) AND KOENIG (AUGUSTUS); DENTAL METALLURGY. Fourth 
edition. 12nio. 277 pages with 143 engravings. Cloth, $1.75, net. . 

EVANS (DAVID J.). A POCKET TEXT-BOOK OF OBSTETRICS. 12mo. 
of 409 pages, with 148 illustrations. Cloth, $1.75, net; limp leather, $2.25, net. Lea's 
Series of Pocket Texi-Booh. Page 12. 

EWING (JAMES). A PRACtIcAL TREATISE ON THE BLOOD. Octavo, 
432 pages, with 30 engravings and 14 full-page colored plates. Cloth, $3.50, net. 

FAEQUHAESON (EOEEET). A GUIDE TO THERAPEUTICS. Fourth 
edition, revised bj FEAifK Woodbcet, M.D. 12mo., 581 pages. Cloth, $2.50. 

FIELD (GEOEGE P.). A MANUAL OF DISEASES OF THE EAR. Fourth , 
edition. Octavo, 391 pages, with 73 engravings and 21 colored plates.. Cloth, $3.75. 

FINDLEY (PALMEE D.). A TREATISE ON GYNAECOLOGICAL DIAG- 
NOSIS. Octavo, 493 pages, 210 engravings, 45 plates in black and colors. Cloth, 
$4.50,- leather, $-5.50, net. Just Ready. 

FLINT (AUSTIN). A TREATISE ON THE PRINCIPLES AND PRACTICE 
OF MEDICINE. Seventh edition, thoroughly revised by Feedeetck P. Henev, M.D. 
In one large 8vo. volume of 1143 pages, with engravings. Cloth, $5; leather, $6. 
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FLINT (AUSTIN). A PRACTICAL TREATISE ON TEE HEART. Second 
edition, enlarged. Octavo, 550 pages. Cloth, §4. 

MEDICAL ESSAYS. In one 12mo. volume of '210 pages. Cloth, §1.38. 

ON TEE CEEST AND RESPIRATORY ORGANS, Second and revised 

edition. Octavo, 591 pages. Cloth, $4,50. 

ON PETEISIS. In one 8vo. volume of 442 pages. Cloth, $3.50. 

FOLSOM (C. F,). AN ABSTRACT OF STATUTES OF U. S. ON CUSTODY 
OF TEE INSANE. In one 8vo. volume of 108 pages. Cloth, $1.60. 

FORMULARY, THE [NATIONAL. See^National Disperisalory, Page 14. 

FORMULARYj'tPOCKET.^Fifth edition. See page 1. $1.50, 

FOSTER (MICHAEL). A TEXT-BOOK OF PEYSIOLOQY. Sixth and revised 
edition. Octavo, 923 pages, with 257 illustrations. Cloth, $4.50 ; leather, $5.50. 

FOTHERGHLL (J. MILNER). EAND-BOOK OF TREATMENT. Third edition. 
Octavo, 664 pages. Cloth, $3.76 ; leather, $4.75. 

FOWNES (GEORGE). A MANUAL OF ELEMENTARY CHEMISTRY. 
Twelfth edition. Embodying Watts’ Physical and Inorganic Chemistry. Royal 12mo., 
1061 pages, with 168 engravings, and 1 colored plate. Cloth, $2.75 ; leather, $3.25. 

FRANKLAND (E.);AND JAPP (F. R.). INORGANIC CEE3IISTRY. Octavo, 
677 pages, with 51 engravings and 2 plates. Cloth, $3.76; leather, $4.76. 

FULLER (EUGENE). DISORDERS OF TEE SEXUAL' ORGANS IN TEE 
MALE. Octavo, 238 pages, with 25 engravings and 8 plates. Cloth, $2. 

GALLAUDBT (BERN B.). A POCKET TEXT-BOOK OF SURGERY. 
12mo. of about 500 pages, with many illustrations. In Press. Lea’s Series of Pocket 
Text-Books. Page 1‘1 

GANT (FREDERICK JAMES). TEE STUDENT’S SURGERY. A Multum in 
Parvo. In one sq^uare octavo volume of 845 pages, with 159 engravings. Cloth, $3.75, 

GAYLORD (HARVEY R.) AND ASCHOFF (LUDWIG). PATHOLOGICAL 
HISTOLOGY. With introductory note by William H. Welch, M.D. Quarto, 354 
pages, with 81 engravings and 40 full-page plates. Cloth, $7.50, net. 

GERRISH (FREDERIC H.). A TEXT-BOOK OF ANATOMY. By American 
Authors. Edited by Frederic H. Gerrish, M.D. Second edition. Imp. octavo, 
937 pages, with 1003 illustrations in black and colors. Cloth, $6.50 ; sheep, $7.50, net; 
half morocco, $8.00, net. 

GIBBES (HENEAGE). PRACTICAL PATHOLOGY AND MORBID HIS- 
TOLOGY. Octavo of 314 pages, with 60 illustrations, mostly photographic. Cloth, $2.7 6. 

GRAY (HENRY). ANAT03IY, DESCRIPTIVE AND SURGICAL. Fifteenth 
edition, thoroughly revised. In one imperial octavo volume of 1249 pages, with 780 large 
and elaborate engravings. Price ivith illustrations in colors, cloth, $6.25, net] leather, 
$7.25, net. Price, with illustrations in black, cloth, $5.50 ; leather, $6.50, net. 

GRAYSON (CHARLES P.). DISEASES OF THE THROAT, NOSE, AND 
ASSOCIATED AFFECTIONS OF THE EAR. Octavo, 548 pages, with 120 engrav- 
ing and 8 plates in colors and monochrome. Cloth, $3.50, net. 

GREEN (T. HENRY). PATHOLOGY AND MORBID ANAT03IY. Ninth 
revised edition. Octavo, 565 pages, with 339 engravings and 4 colored plates. Cloth, 
$3.25, net. 

GREENE (WILLIAM H.). MEDICAL CHE3IISTBY., 12mo., 310 pages, with 
74 illustrations. Cloth, $1.75. 
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6RIND0N (JOSEPH). A POCKET TEXT-BOOK OF SKIN DISEASES. 
12mo. of 367 pages, with 39 illustrations. Cloth, .52.00 ; flexible leather, 52.50, vet. 
Led 8 Series of Pocket Tcxt^BooIcs, Page 22. 


GROSS (SAMUEL D.). THE URINARY BLADDER, THE PROSTATE 
GI^ND and the urethra. Third edition, revised by Samuel W. Gross, 
M.D. Octavo of 574 pages, with 170 illustrations. Cloth, $4.50. 


GUENTHER (A. E. AND T. C.). AN EPITOME OF PHYSIOLOGY. 32mo., 
225 pages, illustrated. Cloth, 51-00, net. Lea’s Series of Medical Epitomes. See page 10. 

Hi^ERSHON (S. 0.). DISEASES OF THE ABDOMEN. Second American from 
the third English edition. Octavo, 554 pages, with 11 engravings. Cloth, §3.50. 

HALL (WINFIELD S.). TEXT-BOOK OF PHYSIOLOGY. Octavo, 672 pages, 
with 343 engravings and 6 colored plates. Cloth, §4.00, net; leather, §5.00, net 

HAimTON (ALLAN McLANE). NERVOUS DISEASES. Second and revised 
edition. Octavo, 598 pages, vdth 72 engravings. Cloth, 54. 

Hardaway (W. a.), manual of skin diseases, second edition. 

12mo., 560 pages ivith 40 illustrations and 2 colored plates. Cloth, $2.25, net. 


HARE (HOBART AMORY). A TEXT-BOOK OF PRACTICAL THERAPEU- 
TICS, with Special Reference to the Application of Remedial Measures to Disease and 
their Employment upona Rational Basis. Ninth revised edition. Octavo, 851 pages, 
105 engravings, 4 colored pla. •>. Cloth, 54.00, net; leather, 55.00, net; half morocco, 
55.50, net. 

PRACTICE DIAGNOSIS. The Use of Sj-mptoms in the Diagnosis of Dis- 
ease. Fifth edition, revised and enlarged. Octavo, 727 pages, with 236 engravings, 
and 25 full-page plates. Cloth, $5.00 ; leather, $6.00 ; half morocco, $6.50, net. 


Editor, A SYSTEM OF PRACTICAL THERAPEUTICS. By American 

and Foreign Authors. Second edition. In three large octavo volumes containing 2593 
pages, with 457 engravings and 26 full-page plates. Price per volume, cloth, $5.00, 
net; leather, $6.00, net; half morocco, $7.00, net. For sale hy mhsaription only. Pull 
prospectus free on application to the publishers. 

ON THE MEDICAL COMPLICATIONS AND SEQUELAE OF TYPHOID 

FEVER. Octavo, 276 pages, 21 engravings, and2 full-page plates. Cloth, $2.40, net. 

HARRINGTON (CHARLES). A TREATISE ON PRACTICAL HYGIENE. 
Second edition. Handsome octavo of 755 pages, with 113 engravmgs and 12 plates m 
colors and monochrome. Cloth, $4.25, net. 


HARTSHORNE (HENRY). ANATOMY AND PHYSIOLOGY. 12mo., 310 
pages, with 220 engravings. Cloth, 51.75. 

A CONSPECTUS OF THE MEDICAL SCIENCES. Comprising Manuals 


of Anatomy, Physiology, Chemistry, Materia Medica, Practice of Medicme, Surgery ^ 
Obstetrics. Second edition. 12mo., 1028 pages, with 477 illustrations. Cloth, $4.25, 
leather, $5. 

HAYDEN (JAMES R.). A POCKET TEXT-BOOK OF VENEREAL DIS- 
EASES. Third edition. In one 12mo. volume of 304 pages, wiA 66 ragra^ngs. 
Cloth, 51.75, net. ; Flexible red leather, 52.25, net. Leas Senes of Poclel Text-Boo 

Page 12. 

tTAvrPivr fft-pn-RGPqi AND HARE (H. A.). PHYSICAL AND NATURAL 
^Therapeutics. Heat, Electricity, Cllmate and_ Mneral Waters. Edited , by 
H. A. Hare, M.D. Octavo, 414 pages, with 113 engravings. Uotti, 

HERMAN (G. ERNEST). FIRST LINES IN 

with 80 engravings. Cloth, $1.25. See Studentd Senes of 3Ianmh. Page 15. 
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HERRICK (JAMES B.). A HANDBOOK OF DIAGNOSIS. In one handsome 
12mo. volume of 429 pages, with 80 engravings ' and 2 coloi’ed plates. Cloth, $2.50. 

HERTER (C. A.). LECTURES - ON CHEMICAL PATHOLOGY. In one 
12 mo. volume of 454 pages. Cloth, $1.75, net. 

HILL (BERKELEY). SYPHILIS AND LOCAL CONTAGIOUS DISORDERS. 

In one 8vo. volume of 479 pages. Cloth, $3.25. 

HILLIER (THOMAS). A HANDBOOK OF SKIN DISEASES. Second edition. 
In one royal 12mo. volume of 353 pages, with two plates. Cloth, $2.25. 

HIRST (BARTON C.) AND PIERSOL (GEORGE A.). HUMAN MONSTROS- 
ITIES. Magnificent folio, containing 220 pages of text and illustrated with 123 engrav- 
ings and 39 large photographic plates from nature. In four parts, price each, $5. 

HOBLYN (RICHARD D.). A DICTIONARY OF THE 'TERMS USED IN 
MEDICINE AND THE COLLATERAL SCIENCES. Thirteenth edition. In 
one 12mo. volume of 845 pages. Cloth, $3.00, net. 

HOLMES (TIMOTHY). A TREATISE ON SURGERY. Fifth edition. Octavo, 
1008 pages, with 428 engravings. Cloth, $6; leather, $7. 

A SYSTEM OF SURGERY. Edited by John H. Packakd, M.D. In three 

8vo. volumes, 3137 pages, 979 engravings, 13 plates. Per volume. Cloth, $6. 

HUNTINGTON (GEORGE S.). ABDOMINAL ANATOMY. Imperial quarto, 
590 pages, including 300 full-page plates. De luxe edition, $10.00, net. 

HYDE (JAMES NEVINS) AND MONTGOMERY (FRANK H.), A PRAC- 
TICAL TREATISE ON DISEASES OF THE SKIN. Sixth edition, thoroughly 
revised. Octavo, 832 pages, with 107 engravings and 27 full-page plates, 9 of which 
are colored. Cloth, $4.50, net; leather, $5.50, net; half morocco, $6.00, net. 

JACKSON (GEORGE THOMAS). THE READY-REFERENCE HANDBOOK 
OF DISEASES OF THE SKIN. Fourth edition. 12mo. volume of 617 pages, 
with 82 engtavings, and 3 colored plates. Cloth, $2.75, net. 

JAMIESON (W. ALLAN). DISEASES OF THE SKIN. Third edition. Octavo, 
656 pages, with 1 engraving and 9 double-page chromo-lithographic plates. Cloth, $6. 

JEWETT (CHARLES). ESSENTIALS OF OBSTETRICS. Second edition. 
12mo., 385 pages, with 80 engravings and 5 colored plates. Cloth, $2.25, net. 

THE PRACTICE OF OBSTETRICS. By American Authors. Second edition. 

One octavo volume of 775 pages, with 445 engravings in black and colors, and 35 
full-page colored plates. Cloth, $5.00; leather, $6.00; half morocco, $6.50. 

JULER (HENRY). A HANDBOOK OF OPHTHALMIC SCIENCE AND 
PRACTICE. Second edition. Octavo, 549 pages, with 201 engravings, 17 chromo- 
lithographic plates, test-types and Color-Blindness Test. Cloth, $5.50; leather, $6.50. 

KELLY (A. 0. J.) A 3IANUAL OF THE PRACTICE OF 3IEDICINE. 
Octavo, about 600 pages, illustrated. Preparing. 

KIRK (EDWARD C.l. OPERATIVE DENTISTRY. Second edition. See 
American Textrbooks of Dentistry, page 2. 

KING (A. F. A.). A 3IANUAL OF OBSTETRICS. Eightli edition. In one 
12mo. volume of 612 pages, with 264 illustrations. Cloth, $2.50, net. 

KLEIN (E.i. ELE3IENTS OF HISTOLOGY. Fifth edition. In one pocket-size 
12mo. volume of 506 pages, with 296 engravings. Cloth, $2.00, net. Student^ Seucs of 
Manuals. Page 15. 

KOPLIK (HENRY). DISEASES OF INFANCY AND CHILDHOOD. Octavo, 
675 pages with 169 engravings and 32 plates in black and colors. Cloth, $5.00 ; leather, 
$6.00, net. Just Ready. 

KUSTNER (OTTO) AND BEYEA (HENRY D.). A TEXT-BOOK OF GYNE- 
COLOGY. Octavo, 400 page , with 260 engravings. Preparing. 
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LANDIS (HENEY G.). TSE MANAGEMENT OF LABOR. 

12mo. volume of 329 pages, Avith 28 illustrations. Cloth, $1.75. 


In one handsome 


(R,). YELLOW FEVER. In ttvo Svo, volumes of 1468 pages. 


LA EOGHE 

Cloth, $7. 

LEA (HENRY C.). CHAPTERS FROM THE RELIGIOUS HISTORY OF 
SPAIN; CENSORSHIP OF THE PRESS; MYSTICS AND ILLUMINATI • 

DE LA GUABDIaTbrI- 

AJSDA DE BARDAXI. In one 12mo. volume of 522 pages. Cloth, $2.50. 


~;ur OF AURICULAR CONFESSION AND INDULGENCES 
IjATIN CJSTJRGS* In three octavo volumes of about 500 paeres each. 
Per volume, cloth, $3. 


- — THE MORISCOS OF SPAIN; THEIR CONVERSION AND EXPULSION. 
In one royal 12mo. volume of about 425 pages. Extra cloth, $2.25, net. 

STUDIES IN CHURCH HISTORY. New edition, 12mo., 605 pages. 
Cloth, $2.50. ^ 


SUPERSTITION AND FORCE; ESSAYS ON THE WAGER OF LA W, 

THE WAGER OF BATTLE, THE ORDEAL AND TORTURE. Fourth 
edition, thoroughly revised. In one royal 12mo. volume of 629 pages. Cloth, $2.75. 

IiEA’S SERIES OF MEDICAL EPITOMES. Covering the entire field of medicine 
and surgery in twenty convenient volumes of about 250 pages each, amply illustrated 
and written by j)rominent teachers and specialists. Compendious, authoritative and 
modern. Following each chapter is a series of questions which will be found convenient 
in quizzing. The Series is constituted as follows : 

Hale’s Anatomy. Guenther’s Physiology. McGlannan’s Chemistry and Physics. 
Kiepe’s Materia Medica and Therapeutics. Dayton’s Practice of Medicine. Hollies 
Physical Diagnosis, Ameill’s Clinical Diagnosis and Urinalysis. Nagle’s Nervous and 
Mental Diseases. Wathen’s Histology. Stenhouse’s Pathology. Archinard’s Bacteri- 
ology. Magee and Johnson’s Surgery. Ailing, Griffen and Ferguson’s Eye, Ear, Nose 
and Throat. Schmidt’s Genito-Urinary and Venereal Diseases. Schalek’s Dermatology. 
Pedersen’s Gyntecology. Manton’s Obstetrics. Tuley’s Pediatrics. Dwight’s Jurispru- 
dence. Dwight’s Toxicology. 

LEA’S SERIES OF POCKET TEXT-BOOKS. Seepage 12. 


LE FEVRE (EGBERT). A TEXT-BOOK OF PHYSICAL DIAGNOSIS. 12mo., 
450 pages, 74 engravings, 12 plates. Cloth, $2.25, net. 


LONG (ELI). DENTAL MATERIA MEDICA AND THERAPEUTICS. 
12mo., 321 pages, 6 engravings, 18 plates. Cloth, $3.00, net. 


LOOMIS (ALFRED L.) AND THOMPSON (W. GILMAN), Editors. A SYS- 
TEM OF PRA CTICAL MEDICINE. In Contributions by Various American Authors. 
In four very handsome octavo volumes of about 900 pages each, fully illustrated in black 
and colors. Per volume, cloth, $5 ; leather, $6 ; half Morocco, $7 . For sale by sub- 
scription only. Full prospectus free on application. 


LYMAN (HENRY M.). THE PRACTICE OF MEDICINE.^ In one very^hand- 
some octavo volume of 925 pages with 170 engravings. Cloth, $4. / 5; leather, $5./ 5. 


\ 


MACKENZIE (JOHN NOLAND). THE DISEASES OF THE NOSE AND 
THROAT. Octavo, of about 600 pages, richly illustrated. Preparing, 

MAISCH (JOHN M.). A MANUAL OF ORGANIC MATERIA MEDICA. 
^enth eentiof, thoroughly revised by H. C. C. Maisch, Ph.G., Ph.D. In one 12mo. 
of 512 pages, with 285 engravings. Cloth, $2.50, net. 

MALSBARY (GEO. E.). A POCKET TEXT-BOOK OF THEORY AND 
PRACTICE OF MEDICINE. 12mo. 40o pages, with 45 illustrations. Cloth, S?i. to, 
net; flexible red leather, $2.25, net. Lea's Series of Pocket Text-Books. Page 12. 
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MARTIN (EDWARD.) SURGICAL DIAGNOSIS. One 12mo. volume of 400 
pages, riclily illustrated. Frepanng. 

MARTIN (WALTON) AND ROCKWELL (W. H., JR.). A POCKET TEXT- 
BOOK OF CHEMISTRY A.ND PHYSICS. 12mo. 36f> pages, with 137 illus- 
trations. Cloth, $1.50, net; flexible leather, $2.00, net. Lea's Series of Pocket Text- 
Books. Page 12. 


McGL ANNAN (A.). AN EPITOME lOF CHEMISTRY AND PHYSICS. 
12mo, 250 pages, illustrated. Cloth, $1.00, net. Lea’s Series of Medical Epitomes. See 
page 10. 


MEDICAL NEWS POCKET FORMULARY. See page 1. $1.50, net. 


MITCHELL (JOHN K.). REMOTE CONSEQUENCES OF INJURIES OF 
NERVES AND THEIR TREATMENT. 12mo., 239 pages, 12 illustrations. Cloth, 


MITCHELL (S. WEIR). CLINICAL LESSONS ON NERVOUS DISEASES. 

12mo., 299 pages, with 17 engravings and 2 colored plates. Cloth, $2.50. 

MORRIS (MALCOLM), DISEASES OF THE SKIN. Second edition. 12mo., 
601 pages, with 10 chromo-lithographic plates and 26 engravings. Cloth, $3.25, net. 

MORROW (PRINCE A.). THE RELATIONS OF VENEREAL DISEASES 
WITH MARRIAGE. Octavo, about 450 pages, with many illustrations. Preparing. 

MULLER (J.). PRINCIPLES OF PHYSICS AND METEOROLOGY. In one 
large 8vo. volume of 623 pages, with 538 engravings. Cloth, $4.50. 

MUSSER (JOHN H.). A TREATISE ON MEDICAL DIAGNOSIS, for Students 
and Physicians. Fourth edition. Octavo, 1104 pages, with 250 engravings and 49 full- 
page colored plates. Cloth, $6.00 ; leather, $7.00/ half morocco, $7.50, nei. 

NATIONAL DISPENSATORY. See StUH, Maisch & Caspari, page 14. 

NATIONAL FORMULARY. See National Dispensatory, page 14. 

NATIONAL MEDICAL DICTIONARY. See Billings, page 3. 

NETTLESHIP (E.l. DISEASES OF THE EYE. Sixth American from ^rith 
English edition. Thoroughly revised. 12mo., 562 pages, .with 192 engravings, 5 colored 
plates, test-types, formuls and color-blindness test. Clotli, $2.25, net. 


NIOgOLS (JOHN B.) AND VALE (P. P.). A POCKET TEXT-BOOK OF 
JmSTOLOGY and pathology. 12mo. of 459 pages, with 213 illnstrations. 

y/Uloth, $1.75, net; flexible leather, $2.25, net. Lea’s Series of Pocket Text-Books. Page 12. 

%ORRIS (WM. F.) AND OLIVER (CHAS. A.). TEXT-BOOK OF OPHTHAL- 
MOLOGY. In one octavo volume of 641 pages, with 357 engravings and 5 colored 
plates. Cloth, $5 ; leather, $6. i 

OWEN (EDMUND). SURGICAL DISEASES OF CHILDREN. In one 
volume of 525 pages, with 85 engravings and 4 colored plates. Cloth, $2. See Se4\ 
Clinical Manuals, page 13. -A* ' 

PARK (WILLIAM H.). BACTERIOLOGY IN MEDICINE AND SK 

12mo., 688 pages, 87 engravings in black and colors, 2 colored pl.ates. Cloth; 

PARK (ROSWELL), Editor. A TREATISE ON SURGER Y, by AmeP^'^' 

For Students and Practitioners of Surgery and Medicine. Tiiird ^ 
large octavo volume of 1408 pages, w'.ch 692 engravings and 64 pljjic 
leather, $8.00, net. Published also in 2 volumes at $3.75, net, per'volun 
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LANDIS (HENHY G.). THE MANAGEMENT OF LABOR. In one 
12mo, Tolume of 329 pages, mth 28 illustrations. Cloth, $1. 76. ^ 

LA ROCHE (R.). YELLOW FEVER. In two 8ro. volumes of 14 
Cloth, §7. 

LEA (HENRY C.). QHAPTERS FROM THE RELIGlX^.,J^]'^^ 

SPAIN; CENSO RSHIP OF THE. PRVBR ■ -page -lo- 

FRACTURES AND DISLOCATIONS. In one 12mo. 
volume of o30 pages, ■with 93 engravings. Cloth, §2. See Series of Clinical Manuals, p. 13. 

P^YFAIR (W. S,). THE SCIENCE AND PRACTICE OF MIDWIFERY. 
Seventh American from the Ninth English edition. Octavo, 700 pages, with 207 engrav- 
ings and 7 full page plates. Cloth, $3.7d,' leather, $4.75, net. 

POLITZER (ADAM). A TEXT-BOOK OF THE DISEASES OF THE EAR 
AND adjacent organs. Third American from the Fourth German edition. 
In one octavo volume of 896 pages, with 346 engravings. Cloth, $7.50, net. Just Ready. 

POCKET FORMULARY. Fifth edition. See page 1. 

POCKET TEXT-ROOK SERIES covers the entire domain of medicine in eighteen 
volumes of 350 to 525 pages each, written by teachers in leading American medical col- 
leges. Issued under the editorial supervision of BeknB. Gallaudet, M.D. , of the College 
of Physicians and Surgeons, New York. Thoroughly modem and authoritative, concise 
and clear, amplj’ illustrated with engravings and plates, handsomely printed and 
bound. The series is constituted as follows; Anatomy; Physiology; Chemistry and 
Physic; ^Histology and Pathology; Materia Medica, Therapeutics, Medical Pharmacy, 
Prescription Writing and Jledical Latin ; Practice ; Diagnosis ; Nervous and Mental Dis- 
eases ; Surgery; Venereal Diseases; Skin Diseases; Eye, Ear, Nose and Throat; 
Obstetrics ; Gynecology ; Diseases of Children ; Bacteriology ; Nursing ; Massage. 
Special circular free on application. 

POTTS (CHAS. S.). A POCKET TEXT-BOOK OF NERVOUS AND 
3IENTAL DISEASES. 12mo. of 455 pages, with 88 illustrations. Cloth, $1.75, net; 
flexible leather, $2.25, nel. Lea’s Series of Pocket Te.xt-Books, page 12. 


A TEXT-BOOK ON MEDICINE AND SURGICAL ELECTRICITY. 

Octavo, about 350 pages, amply illustrated. Shortly. 

POSEY (W. 0.) AND WRIGHT (JONATHAN). A TREATISE ON THE 
EYE, NOSE, THROAT AND EAR. Octavo, 1251 pages, richly illustrated with 
. 650 engravinp^s and 35 plates in black and colors. Cloth, $7.00; leather, $8.00, net. 
^Jusl Ready. Published also in two volumes. Vol. I., Posey on the Eye. Cloth, $4.00, 
net. Vol. II,;''Wright on the Nose, Throat and Ear. nintb. 8.3 50 . nef. 


PROGRESSIVE MEDICINE. See page 1. 


Cloth, $3.50, net. 
Per annum, $10.00. 


PURDY (CHARLES W.). BRIGHT’S DISEASE AND ALLIED AFFEC- 
TIONS OF THE KIDNEY. In one octavo volume of 288 pages, with 18 enU^v- 
ings. Cloth, $2. \ 

PYE-SMITH (PHILIP H.). DISEASES OF THE SKIN. In one 12mo. volum^ 
of 407 pages, with 28 illustrations, 18 of which are colored. Cloth, $2. 
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jiann’s Surgery-very shortly 

By Prof. E. VON Bergmann, M.D., of Berlin; Prof, P. von 
.^BINGEN, and Prof. J. von Mikulicz, M.D., of Breslau. In five imperial 

I*A EOCHE (liies of about 900 pages each, abundantly illustrated. ' Full f>rospectus seni upon 
Cloth, $7. ./ ■ ' ' • ■ 

LEA (HEir' 

on Social Disease and Marriage-- Preparing 

Tolom^ Relations of Venereal Diseases with Marriage. By Prince A. Morrow, 
Emeritus Professor of Genito-Urinary Diseases in the University and Bellevue Hos- 
Medical College, New Yorlc. Octavo, about 450 pages. Amply illustrated. 

ings/ ^ ■ ■ 

P0L7 gef on Infectious Diseases -r-Nearly Ready 

Ir' A Treatise on Infectious Diseases. By G. H. Roger, M. D., Professor of the Faculty 
• of Medicine, Paris. Authorized translation by M. S. Gabriel, M.D., of New York. Octavo, 
800 pages, illustrated. 

p,. ^ 

/ Kiistner’s Qynecology-in Press for Early Issue 

A Text-Book of Gynecology, for Students and Practitioners. By Dr. Otto 
'■ Kustner, Professor of Gynecology at the University of Breslau, and Director of the Gyne- 
cological Clinic. Translated by Henry D. Beyea, M.D., Instructor in Gynecplogy' in the . 
University of Pennsylvania, In one octavo volume of about 400 pages, with 260 engravings. 


Bloodgood’s Principles of 5urgery-preparing 

A Treatise on the Principles of Surgery. For Students and Practitioners. 

By Joseph C. Bloodgood, M.D., Associate in Surgery, Johns Hopkins University Medical 
School, Baltimore, Md. In one octavo volume of about 1000 pages, richly illustrated. 


Richardson’s Abdominal Surgery —Preparing 

A Practical Treatise on Abdominal Surgery. By Maurice H. Richardson, M.D,,. 
Professor of Clinical Surgery in Harvard University Medical School, Boston. Very hand- 
some imperial octavo of about 800 pages, profusely illustrated with 'engravings and colored 
■ plates from the author’s collection. • ■ 


Allen on Radiotherapy and Phototherapy- Preparing 

A Treatise on Radiotherapy and Phototherapy. By Charles Warrenne Allen, 
M.D., New York, In one octavo volume of- about 500 pages, illustrated. 


Kelly’s Practice of Medicine-preparing 

A Manual of the Practice of Medicine. For Students and Practitioners. By 
A. O. J. Kelly, M.D., Instructor in Clinical Medicine in the University of Pennsylvania, 
In one octavo volume of about 600 pages, illustrated. 


PHILADELPHIA 
706-8-10 Ssnsom Street 
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NEW WORK. JUST READY. 


Starr on Nervous Diseases 

A Treatise ori Organic Nervous Diseases. By M, Allen Starr, M.D.^ 
Ph.D., I/Iy.D., Professor of Diseases of the Mind and Nervous System 
in the College of Physicians and Surgeons (Medical Department of 
Columbia University), New York; Consulting Neurologist to the 
Presbyterian Hospital, St. Vincent’s Hospital, St, Mary’s Hospital for 
Children, etc. 

Dr. Starr has enriched this volume with his deductions from the careful study of 
the great quantity of pathological and clinical material that has accumulated during the 
past twenty years of his practice in |;his specialt}', and gives without stint from his 
enormous experience. In addition to this, the extensive literature of the subject has 
by no means been neglected, and he has utilized in the presentation of each subject, 
the accumulated knowledge of investigators and specialists in every language. 

The publishers have spared neither care nor expense to present this excellent 
work in a suitable setting, and the superb series of engravings and plates harmonizes 
well with Dr. Starr’s admirable text. 

Octavo, ';42 pages, with 2jg engravings and 26 plates in colors and mono- 
chrome. Cloth, $6.00; Leather, $7.00, net. 


The State Board Examination Series 

Classified and Edited by R.‘ J. E. Scott, A.M., M.D., Attending Pli3'-sician 
Bellevue Dispensary and Attending Gynecologist Demilt Dispensarj', 
New York. 


A series of seven handy, well -arranged, izmo volumes of about 200 pages each, 
bound in flexible cloth and printed on paper suitable for either pen or pencil, every 
other page being left blank for memoranda. The respective volumes cover the subjects of 

Anatomy; Physiology and Hygiene; Chemistry ; 

Surgery; Obstetrics; Pathology and Diagnosis; 

Practice, Materia Medica and Therapeutics 

PRICE, PER VOLUME, SI.SO, NET. 


For the assistance of candidates coming before the State Board these volumes 
contain a complete list of the questions on their several subjects that have been asked 
since the creation of the Commission. The questions have been carefully classified, and 
data are given as to the j’ears when they have been used before and the frequency of 
their repetition. In each instance an answer to the question is given, either in full or 
by an explicit reference to the page of the standard text-book wherein the specific topic 
is discussed. 


For sale by all dealers in Medical Books, or sent carriage paid to any address on receipt of price 

PHILADELPHIA: ^ea BrotHcrs & Co. 


706-8-10 Sansom Street. 


Ill Fifth Avenue. 




Findley’s Diagnosis in Diseases of 

Women. JUST READY. 


A' Text-Book of Gynecological Diagnosis. For the use of Students and 
Practitioners of Medicine. By Palmer Findley, M.D., Associate in 
Obstetrics and Gynecology at Rush Medical College, Chicago. 

Dr. Findley’s work is a pioneer in its field, as English medical literature haS not 
hitherto included. a work on this subject. , The author never loses sight of the fact that 
the purpose of his book is clinicalj and to this end he covers in it all the most modern 
as well as the established methods of diagnosis. The well-recognized procedures for 
pelvic examinations, the macroscopic appearances and the microscopic findings are all 
fully presented, special stress being laid on the latter, on account of their great practical 
importance. A notable feature will be found in the abundant series of illustrations. 

Octavo^ 493 pages, 210 engravings, 45 plates in black and colors. ■ 

Cloth, $4.50; leather, $5.50, net. 


JUST READY. 

Veasey’s Manual of Ophthalmology. 

A Manual of Diseases of the Eye. For Students and Practitioners. By 
Clarence A. Veasey, M.D., Demonstrator of Ophthalmology in 
Jefferson Medical College, Philadelphia. 

The author presents in a systematic, practical and concise manner those facts con- 
cerning Diseases of the Eye which will be of most service to students and practitioners 
of medicine. By the avoidance of extended discussions and unsettled theories, space has 
been gained for the presentation of subject-matter of the greatest utility to those for 
whom the book is intended. 

i2mo, 410 pages, 194 engravings, lo colored plates. Cloth, $2.00, net. 

Brewer^s Surgery. JUST READY. 

A Text-Book of the Principles and Practice of Surgery. For Students 
and Practitioners. By George Emerson Brewer, M.D., of the 
College of Phj^sicians and Surgeons, New York. 

A compendious manual in which the author gives the essential facts in practical 
Surgery as briefly as is compatible with clearness. Adapted especially to teaching pur- 
poses, and illuminated with a rich series of most helpful illustrations, this work is 
assured a wide usage. 

Octaavo, poo pages, 2S0 engravings, 7 full-page plates. Cloth, $4.00; leather, $5.00, net. 


Zapffe’s Bacteriology. JUST READY. 

A Pocket Text-Book of Bacteriology. For Students and Physicians. By 
F. C. Zapffe, M.D., College of Physicians and Surgeons, Chicago. 
Lea's Series of Pocket Text-Books. Edited by Bern B. Gallaudet, M.D. 

An authoritative, comprehensive and convenient manual of practical^ Bacteriology 
in its most modern aspect. The author has shown excellent judgment in his selection of 
matter of practical value, and his experience in teaching the subject is made manifest by 
the convenient, logical arrangement of his work, as well as by the clear presentation of 
facts. 

lemo, 360 pages, 130 engravings, 7 colored plates. Cloth, $1.50; limp leather, $2.00, net. 


Oealers In Medical Bonks or sent carriage paid to any Address on Receipt of Price. 
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LEA'S MEDICAL BOOKS 


NEW (3d) EDITION. R EVIS E D AN D E N LARGE D. JUST READY. 


Culbreth’s Materia Medica. 


A Maniial of Materia Medica and Pharmacology. Comprising all Organic 
and Inorganic DrugS, which are and have been official in the United 
States Pharniacopceia, together with important Allied Species and Useful 
Synthetics. For Students of Medicine, Druggists, Pharmacists and Phy- 
sicians. By David M. R. Culbreth, M.D., Professor of Botany, Materia 
Medica and Pharmacognosy in Maryland Coll, of Pharmacy, Baltimore. 
This edition not only shows a thorough and careful revision of. both text and 
illustration, but also forecasts the new edition of the United States Pharmacopceia now 
preparing. 

The work will be of peculiar interest to all who may desire to be posted upon the 
coming changes, for the outlined list of official drugs and preparations already 
determined upon by the committee has been used as a guide in its preparation. 

Octavo, 912 /’ugej, 473 illustrations. Cloth, $4.75, net. 


NEW (2d) EDITION. R EV I SED AN D EN LARGE D. JUST READY. 

Harrington’s Hygiene. 

A Manual of Practical Hygiene for 5tudents, Physicians and Medical 
Officers. By Charles Harrington, M.D., Assistant Professor of 
Hygiene in the Medical School of Harvard University. 

The demand for a second edition of this work within a little more than a year 
from the appearance of the first edition is very satisfactory evidence of the appreciation 
which it has met. The present century brings with it the generally^ accepted teaching 
that within the field of preventive medicine lie the greatest possibilities for future suc- 
cess in the reduction of disease prevalence. It is therefore an important duty which 
every practitioner owes to himself and to his patients, to render _ himself thoroughly 
conversant with the most up-to-date theories and practical ideas in this science. For 
this purpose we know of no book that is better adapted than Harrington’s Hygiene. In 
its pages the subject is considered thoroughly, clearly and in its rnost modern aspect. 
The work is so comprehensive, and at the same time so admirably simple, that it serves 
equally the needs of student, physician, health officer and sanitarian. 

Octavo, 755 pages, 113 engravings and 12 full-page plates in colors and 
monochrome. Cloth, $4.25, net. 


NEW (3D) EDITION. R EVI SED AN D E N LA RGED. JUST READY. 


Cushny’s Pharmacology. 

A Text-Book of Pharmacology and Therapeutics ; or, the Action of Drugs 
in Health and Disease. By Arthur R. Cushny, A.M., M.D., Pro- 
fessor of Materia Medica and Therapeutics in the University of Michigan, 
Department of Medicine and Surgery, Ann Arbor, Mich. 

It is an encouraging sign of the trend of modern medicine when a work of so 
truly a scientific, nature as this meets with a welcome which exhausts two large editions 
in a little over two years. Dr. Cushny’s work explains the reasons for drug-action, and 
furnishes a connected and rational exposition of to-day’s knowledge concerning a 
department of medicine which is second to none in importance. The present edition 
shows a thorough revision in order to bring it abreast of the most recent advances, 
and among the topics in which the most change will be noticed may be mentioned the 
discussion of the food value of alcohol ; the use of cocaine, especially in the sub- 
arachnoid method of medication; the adrenal gland, etc. _ , 

The great demand for this work is perhaps e.xplainable when it is considered 
Kow immensely a knowledge of the Iww and why clarifies and facilitates the work of 
the physician and renders his treatment more efficacious. r t a ' . 

Octavo, 752 pages, 52 illustrations. Cloth, $3.75, net; Leather, $4.75, net. 


PHILADELPHIA: 
706-8>10 Sansom Street. 


Lea Brothers & Co.. 


NEW YORK: 
Itl Fifth Avenue*. 
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Is superior in quality because its 
diastatic properties are produced 
under exacting scientific methods, 
governed by the brain and skill of 
chemists who know 

PABST Extract is a finished 
product which, in value for medicinal 
use, cannot be excelled, because every 
step taken in its making is done under 
laboratory care as to the proper 
balancing of the malt and hops ^ 

Pabst Extract Laboratory 

Milwaukee, Wis. 
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Collarg'olum ^ Un^uentum Crede 

(Soluble Metallic Silver — Von Heyden.) (is per cent. Collargolum Ointment — Von Heyden.) 

Collargolum is an Efficient, Harmless Blood and Tissue Disinfectant, 
whose remarkable catalytic power greatly increases the normal bactericide properties of 
the blood and inhibits the growth of pathogenic bacteria. Though not a specific in every 
case, it has given brilliant results in almost hopeless cases of puerperal sepsis, epidemic 
cerebrospinal meningitis, anthrax, septic endocarditis, etc. When rapid effects are desired, 
it should be intravenously injected; but in less urgent cases XJNGXJENTXJM CREDE 
is usually most conveniently employed. Its use should be begun even when the presence 
of sepsis is only suspected. 

Recommended by Profs. Roswell Park, A. Jacobi, F. Forchheimer, Edwin Klebs, 
Walter B. Dorsett, H. J. Boldt, Q. Bjorkmann, Tillmanns, Dieckerhoff, Liebreich, 
Netter, Wenckebach, Drs. C. Q. Cumston, S- Harx, J. D. Voorhees, and many others. 


CREOSOTAL ® DUOTAL 

(Creosote Carbonate — Von Heyden.) (Qualacol Carbonate — Von Heyden.) 

Non=toxic and Nomirritant Specifics for Tuberculosis, Pneumonia, etc. 

“ One of the greatest life-saving discoveries of the century.” — Dr. I. L. Van Zandt, 
on Creosotal, Medical Record, Oct. i8, jgoe. 

Creosotal and Duotal contain 92^ and 91!? of creosote and guaiacol respectively — more 
than any other preparation — but never cause gastric disturbances, even in massive doses. 
Duotal is odorless and tasteless, while Creosotal is almost so. 

In tuberculosis they stimulate the appetite, diminish or entirely obviate night-sweatsj 
fever, cough and expectoration, and produce a gain in weight. 

Of the greatest value in pneumonia, phthisis pulmonum, croup, whooping-cough, 
bronchitis and other catarrhal affections, typhoid, etc. 

Favorably reported upon by Profs. A. H. Smith, W. H. Thomson, R. W. Wilcox, 
L. Weber, James Tyson, G. Cornet, R. Robert, v, Leyden, Dujardin-Beaumetz, and 
many others. 


ORPHOL XEROFORM 


(Betanaphtol-Bismutli— Von Heyden.) 

For Practical Intestinal Antisepsis. 

A neutral, odorless and tasteless intesti- 
nal disinfectant and astringent. Superior to 
the tannin preparations, and advantageously 
used in place of the caustic carbolic acid, 
naphtol, etc. 

It promotes the elimination of the tox- 
albumins from the intestinal tract, and 
soothes the inflamed mucous membranes. 

Orphol is indicated in all fermentative 
gastro-enteric processes and catarrhs, diar- 
rhoea, ptomaine poisonings, typhoid fever, 
etc. Being absolutely innocuous, 1 5-grain 
doses can be frequently repeated with perfect 
safety. In cholera infantum, 2 to 5-grain 
doses, administered every 3 or 4 hours, act 
admirably. 


(Tribromphenol-Bismuth— Von Heyden.) 

An Odorless Substitute for Iodoform. 

Xeroform is anon-toxic, deodorizing and 
desiccating antiseptic, sedative and haemos- 
tatic, diminishing suppuration and promot- 
ing granulation. It is employed in the most 
varied operative procedures, amputations, 
enucleations, cancer and periostitis opera- 
tions, deep abscesses, chancroid and sup- 
purative skin affections, as well as in oph- 
thalmic and gynaecological practice and for 
insufflation into the nose and the ear. 

Internally, in daily doses of 30 to 60 
grains, it is a very efficient remedy for adult 
cases of diarrhoea, dysentery, typhoid fever, 
intestinal tuberculosis, etc. 


Schering ® Glatz, New YorK, 

Literature on Application. Sole Agents for the United States. 


5 





♦ 

♦ 

♦ 

♦ 


♦ 

♦ 

♦ 



I ^umpof 


♦ 

♦ 

♦ 

♦ 


♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 


♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 


♦ 

♦ 



To obtain immediate results in X 

♦ 

♦ 

Anaemia, Neurasthenia, ♦ 

♦ 

Bronchitis, Influenza, Pulmonary ♦ 

♦ 

Tuberculosis, . J 

♦ 

and during Convalescence after ♦ 

♦ 

exhausting diseases employ ♦ 


ftllows ’ Synip 

Of 


Cfjc 

fittest 


♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ ' 
♦ 
♦ 




BVpopbo$pMtc$ 

Contains— Hypophosphites of Iron, 
Quinine, Strychnine, Lime, 
Mangfanese, Potash. 

Each fluid drachm contains the 
equivalent of I -64th grain of 
pore strychnine. 

Special Note.— 

Fellows' Hypophosphites 

IS Never Sold in Bulk. 

Medical letters may be addressed to 

MR. FELLOV;^S, 

26 Christopher St., New York, 
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BUFFALO LITHIA WATER 

A Valuable Adjunct to the Physician in the Treatment of Fevers, 
Malarial, Typho - Malarial and a Typical Typhoid. 

A Preventative of Post-Scarlatinal Nephritis. 


Dr. I. N. LOVE, late of St. Louis and New York City. (See Medical Mirror, Feb., 
1901.) “In infectious diseases such as Scarlet Fever, Typhoid and Malaria Fever, the 
normal secretions are frequently — indeed, usually — checked or perverted. As a result 
we often have Acute Gout, or so-called Rheumatic Complications, really dependent upon 
interrupted elimination ; and the essential necessity as a preventative and cure is free 
flushing of all the eliminating organs.^ For this purpose BUFFALO LITHIA WATER 
is most excellent and should be administered ad libitum in all such cases until a com- 
plete cure is established.” 

Dr. GEO. BEN JOHNSTON, Professor of Gynecology and Abdominal Surgery in 
the Medical College of Virginia, Richmond: “BUFFALO LITHIA WATER, in my 
opinion, has a larger range of usefulness than any other mineral water. Among the 
numerous conditions to which I have applied it with good results may be mentioned 
Typhoid Feven In this disease I have found it to serve an excellent purpose in the 
way of promoting the free action of the kidneys ; thus materially aiding in the elimi- 
nation of deleterious matter. It has also seemed to retard wasting, and has preserved 
a moist condition of the tongue and buccal mucous membrane. In addition, those 
using it largely have appeared to suffer less from the ordinary nervous symptoms inci- 
dent to profound poisoning.” 

_ Dr. W. B. TOWLES, formerly Professor of Anatomy and Materia Medica. 
University of Virginia : “I have known Chronic Intermittent Fever, which had resisted 
the most approved treatment of the profession, relieved by BUFFALO LITHIA 
WATER, and in all Malarious Fevers and in the Cachexia and Sequelae incident to 
them, I regarded this water as a remedy of great merit.” 

ADDITIONAL ^MEmCAJ^^TESTIMONY Proprietor, BUFFALO LITHIA SPRINGS, VA. 



LEA’S MEDICAL BOOKS 


Posey and Wright on the Bye, Nose, 


Throat and Ear. 


NEW WORK. JUST READY. 


A Treatise on the Eye, Nose, Throat and Ear. For Students and Fraction^ 
ers. By Eminent American and Engli.sh Authors. Edited by William 
Campbell Posey, M. D., Surgeon to Wills Et-e Hospital, Philadelphia, 
and Jonathan Wright, M. D., Laryngologist to the Brooklyn E3'e and 
Ear Ho.spital, etc. 

The inclusion of Ophthalmology, Rhino-laryngology and Otology in a single volume 
is a peculiarly advantageous combination for practical purposes. The affections of these 
important organs are widespread and cognate, and they form a large share of general 
practice. A new work b}"- the highest authorities in America and Great Britain is there- 
fore certain to be welcomed for its usefulness, not only to specialists, but also to 
physicians at large. The positions held b3' its authors insure its wide adoption also as a 
text-book. On the certainty of this double demand, the publishers have felt justified 
in illustrating this great work lavishlj- and place its immense fund of. written and 
pictorial information at a most moderate price. Special circular on application. 

Octavo, 1,2^0 pages with 6^0 engravings and 35 full-page plates, in color and mono- 
chrome. Cioih, fj.oo, net; leather, ^.00, vet; half morocco, $8.50, net. Published 
also in huo volumes: Volume I {Posey on the Eye); cloth, $4.00, net. Volume IT 
( Wright on the Nose^ Throat and Ear), cloth, $3. 30, net. ^ _ 


7 





T he profession is doubtless aware of the great scar- 
city of cod liver oil and the unprecedented price 
commanded by the limited supply available. The 
enormous increase in the cost of Norwegian oil has natu- 
ral I3' caused much adulteration and the market is flooded 
with cod liver oil preparations of very questionable quality. 

It is Avell that the profession has Scott’s Emulsion to 
rely on at such a time. The ingredients entering into our 
Emulsion receive the same careful blending that they always 
have, and the principles which guard its manufacture are 
sufficient assurance that Scott’s Emulsion will continue to 
be the standard, reliable preparation of cod liver oil. 

If in your prescriptions you insist upon Scott’s Emul- 
sion 3’'ou may be certain that 3’'our patients will get the 
pure oil in the best and most effective form. 

We will send 3'ou very shortly a booklet telling more 
of the present situation in the cod liver oil market. 

SCOTT & BOWNE, Chemists, 4 9 Pearl Street, New York. 



Dust, dirt and germs are 
best removed from floors 
by first sweeping with a 
cIoth = coyered broom, 
moistened with water 
containing just a little 



The Odorless 
Disinfeotantm 


A cbloKess liquid, sold in quart bottles only. 
Manufactured by Henry B. Platt, New York 
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TWO CASES.* 

By Theodore C. Janeway, M.D., 

LECTUKEE ON MEDICAL DIAGNOSIS, UNIVEESITY AND BELI.EVDE HOSPITAL MEDICAL COLLEGE, 

NEW YOEK CITY. 

The small number of cases of this condition hitherto published in 
this country (nine in all), rather than its clinical importance, must be 
my excuse for reporting my observations on two patients who presented 
in differing degree the striking picture of the affection. It is important 
in any unusual or newly differentiated morbid condition that snfficient 
observations should be recorded to afford a secure basis for generaliza- 
tion and interpretation. In the present instance the name most fre- 
quently applied to it is sufficient proof of the foregoing statement. 
Marie’s original publication in 1890 was entitled “ De I’osteoarthrop- 
athie hypertrophiante pneumique,” because, in the cases which he 
described, the change in the bones had seemed secondary to lesions of 
the lungs. Subsequent cases have shown conclusively that this con- 
nection is by no means constant. As early as 1889, and again in 1891, 
in an article written before the appearance of Marie’s, v. Bamberger dis- 
cussed eleven cases of a similar nature under the heading “ Knochen- 
veranderungeu bei chronischen Lungen- und Herzkrankheiten,” but 
the lack of a new definitive appellation left Marie’s unwieldy and, in 
some cases, inapplicable name the field, and the bulk of recorded cases 
will be found under hypertrophic pulmonary osteoarthropathy. Arnold, 
shortly after, proposed secundiire hyperplastische ostitis as a substitute ; 
Massolongo, followed by Thayer, secondary hypertrophic osteoarthrop- 
athy ; and Sternberg, writing in Nothnagel’s Specielle Patliologie und 

> Rend before the Section on Medicine, New York Academy of Medicine, May 19, 1903. 

VOL. 12G, NO. 4.— OCTOBER, 1903. 



564 JANEWAY: hypertrophic osteoarthropathy. 


Therapie, toxigene osteoperiostitis ossificans. To the latter name the 
objection can be urged that, at least in some cases, the toxigenic origin 
is not demonstrable. Inasmuch as the bulk of the literature on the 
subject is novr indexed under osteoarthropathy, it seems wise to me to 
retain this distinctive name, even though Preitag objected that all 
cases do not show joint lesions, and omit all uncertain qualifying 
adjectives ; though, for the sake of the medical student and of one’s 
own power of articulation, wishing it might be otherwise. 

The essential lesions of the condition produce such characteristic 
changes in the contour of the extremities and are so well defined in 
radiographs, that I will first record the important features of my own 
cases and call attention to the accompanying pictures, returning to 
the general consideration later. 

Case I, — J. T., aged twenty-two years. Single. American. 
Formerly employed in out-door labor. Father died of tuberculosis. 
Drank and smoked up to one year before. No previous illness. Came 
to University and Bellevue Hospital Medical College Clinic February 

Present illness began with a cold six years before. For two years 
this persisted without much annoyance until suddenly one day, without 
known cause, he coughed up a large amount of purulent matter. 
There was no pain or dyspnoea accompanying this, no acute illness, 
accident, inhalation of foreign body, nor disturbance of general health. 

Prom that time on this sudden raising of large quantities of puru- 
lent sputum recurred at regular and diminishing intervals,* for the 
first year once a day, of late four or five times a day. Twice in the 
last two years he had been in bed with fever, etc., called pneumonia. 
For one year the sputum had been distinctly fetid and at times streaked 
with blood. While being examined he coughed up about eight ounces 
of greenish pus with an exceedingly fetid odor, which streamed out of 
mouth and nose. For two years sweats at times. For the last two 
years he had noticed progressive enlargement of his hands and feet. 

Physical Examination. Height about five feet eleven inches ; some- 
what emaciated; color sallow. Weight one hundred and fifty-two 
pounds. One was struck with the tremendous size of the hands and 
feet ; the finger ends clubbed, with characteristic curving of nails ; color 
somewhat cyanotic. Pace showed none of the changes of acromegaly, 
and the hands were of a different type. The lower third of leg and 
arm were much enlarged, so that both had a nearly straight outline 
from knee and elbow to ankle and wrist. This was evidently due in 
part to increase in the soft tissues and in part to marked thickening of 
the bones. There was no pitting. Pulse 90. Temperature normal. 

The chest showed marked dulness over lower part of right lung, 
which in fourth space anteriorly changed to a cracked-pot note after 
raising the abundant secretion mentioned. Over this there 
cavernous respiratory murmur and voice. Elsewhere over the dull 
area feeble respiratory murmur and voice, and abundant coarse, liquid 
rales. At the left base there were scattered coarse rales. The h^rt 
was normal, the liver and spleen not enlarged. Fluoroscopic examina- 
tion showed a heavy shadow over right lower chest. Urine negative. 
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Sputum fetid, purulent, contained diplococci and bacilli in large num- 
ber; no tubercle bacilli on two examinations; a few Charcot-Leyden 
crystals. 

The condition was evidently one of bronchiectasis with fetid bron- 
chitis and secondary hypertrophic osteoarthropathy. Radiographs 
made at this time show very clearly the irregular deposition of jierios- 
teal new bone on the shafts of tibia, fibula, radius, and ulna, with much 
thickening of their lower third. The bones of the hand and foot show 
little change. 

An operation for drainage of the bronchiectatic cavities was con- 
sented to. On March 26th Prof. B. F. Curtis opened the thorax over 
the area of cracked-pot resonance. The pleura being found free, it 
was decided to set up adhesions and open the lung at a second opera- 
tion. Recovery from chloroform was good, bnt unfortunately the 
patient could never be brought to consent to the subsequent step and 
left the hospital. 

On May 23d the accompanying photographs were taken. At that 
time the enlargement of the distal extremities of arm and hand were 
more pronounced in contrast to the general emaciation. A detail of 
the measurements taken at this time would be of no value, but the fol- 
lowing series emphasizes the picture:’ 



Forearms. 

Right. 

Left. 

Length. 

Int. condyle to styloid . 

. 26 cm.' 

26 cm. 

Clrcum. 

10 cm. below condyle . 

. 23 " 

22 . " 


15 cm. “ “ ... 

. 20.6 " 

19.5 " 

<t 

20 cm 

. 21 “ 

19.5 “ 

II 

1 cm. above styloid 

. 21 ■■ 

19.8 '■ 

II 

of hand around knuckles 

. 21.5 " 

21. “ 


The measurements show very sharply the loss of the normal taper 
toward the wrist in the contour of the forearm. At this time the 
patient developed considerable enlargement of the knee-joints, without 
pain. This was in part due to an actual effusion into the joint. At 
no time was spontaneous pain in the bones marked. 

During the fall of 1902 his condition was unchanged, but on January 
4th he became very ill, with fever, dyspnma, increase in amount and 
fetor of the sputum, and died January 22d. Unfortunately he lived on 
Long Island, and his death was not reported to me until after the 
funeral ; so no autopsy was obtained. 

Case II. — S. B., aged twenty-eight years. Married. Polish. Tailor. 
Family history negative. Temperate habits. Came to University and 
Bellevue Hospital Medical College Clinic May 21, 1902. 

Present illness began eight years before with pain in right side and 
hard, continuous cough. From the start he says that he raised much 
mucopurulent sputum with a very fetid odor. He was in bed at home 
seven months and became much emaciated, but in the summer he 
improved and went back to work. The next winter he was in the East- 
view Hospital, Westchester Co., for eight months, working again in the 
summer. Since that time there has been the same recurring cycle, sick 

1 In Thayer’s Case IV. the corresponding measurements were : circumference, 1 cm. above 
styloid, 17 cm. on eacli side, the length of forearm being the same, 2G cm. ; Marie’s original 
Case B showed a circumference at the level of styloid of 23 em. ; normal wrist mciisnre would 
be about 16 cm. 



Fio. J, 




Case II. — Eadlograpb of forcam and hand. 
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most of the winter and comparativelj' well in summer. His weight in 
summer reaches one hundred and seventj-five pounds. For five years 
he has had bloody expectoration for three or four days, at intervals of 
about four months. For six years patient had noticed increasing size 
of his hands and feet and at times spontaneous pain in legs. No history 
of inhalation of a foreign body could be elicited. His complaints were 
of pain in the right chest, restriction of respiratory movements with 
some dyspnoea on exertion, and cough with expectoration on rising in 
the morning. 

FtG. 3. . Fjg. 4. 



Case I.— Arm and hand. ' Case IL— Arm and hand. 


Physical Examination. Height five feet eight and three-quarter 
inches. Weight one hundred and eighty pounds. Healthy color. 
Hands markedly enlarged in all measurements; finger ends clubbed. 
Hails very large, curved, color slightly cyanotic. Feet show some 

changes in a less degree. i i 

Tlie ankles and wrists seem definitely, though slightly enlarged, 
without oedema or increase in soft parts. 
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Measurements of forearm and hand. Sight. Left. 

Length 27-1.2 cm. 27 cm. 

Circumference 7 cm. above wrist ... 19 “ 19 <■ 

“ at wrist 18.5 “ 18.5 “ 

“ of hand about knuckles .22 22 “ 


The chest showed a circumference of 18^ inches right, 18 inches left. 
Heart 'normal, not displaced. Lungs : right, marked dulness below 
fourth rib anteriorly, with slight dulness a space higher. Posteriorly, 
marked dulness in right interscapular region, with some dulness in 
suprascapular and infrascapular regions. Over the interscapular 
region were cavernous respiratory murmur and voice sounds, with 
coarse, consonating rales. Below, the respiratory murmur was broncho- 
vesicular and the rales smaller. Above and anteriorly were coarse 
mucous rales, without marked change in respiratory murmur or voice. 
The left side was normal. 

Fluoroscopic examination showed a deep shadow in the right interseap- 
ular region, with a lighter shadow helow. Two examinations of sputum 
failed to show tubercle bacilli. The diagnosis seemed probably fibroid 
induration of the right lower lobe, with bronchiectatic cavities, perhaps 
secondary to the condition of fetid bronchitis and bronchiectasis, 
though a tuberculous origin, could not be excluded ; secondary hyper- 
trophic osteoarthropathy. 

The latter condition, as shown by the photographs and measurements, 
was not nearly so pronounced as in Case I. The radiographs show 
some irregular osteophytic outgrowths on the shafts of radius and' 
ulna, less on tibia and fibula. The general contour of the bones is 
preserved. 

This patient when last seen, a few months ago, was in the same con- 
dition. There have been no joint swellings at any time, though a 
little pain in the joints. 

These cases illustrate sufficiently well the symptomatology of Marie’s 
and V. Bamberger’s types of the affection. Both have the great enlarge- 
ment of hands and feet, with the clubbed fingers and curved nails. 
The latter shows, in addition, a moderate thickening of the distal ends 
of forearm and leg bones. In the former this is much more pronounced, 
involves probably the whole length of the shaft in some degree, and 
affects also the other long bones, and there is a conspicuous swelling of 
the joints, best appreciated in the knees. My two cases differ from the 
classical descriptions only in their comparative freedom from pain in 
the bones involved. 

Pathological Anatomy. Two distinct sets of changes are found 
at autopsy in this condition, one involving the bones, the other the 
soft parts. The bone lesion is practically described by the name osteo- 
periostitis ossificans. There is a chronic inflammatory process which 
leads to rarefaction of the central cancellous bone and to the produc- 
tion of layers of osteophytic growth at the periphery (Lefebvre, v. 
Bamberger). In the ordinary cases this has involved especially the 
lower third of radius and ulna, tibia and fibula, to a less extent the 
carpal, metacarpal, and proximal phalangeal bones, and the lower end 
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of humerus and femur. The terminal phalanges show very little 
thickening. In the extreme cases, such as the skeleton pictured by 
Sternberg, there is marked irregular thickening of all bones, and the 
spinal column shows kyphosis and scoliosis. Histologically, round- 
cell infiltrations and thickening of the vessel walls have been found 
(Sternberg). Chemical analysis shows too high a proportion of magne- 
sium salts and of fat (Lefebvre). 

In the joints Thorburn found some excess of fluid and erosions of 

Fig. 5. 


the cartilages. The soft parts show a marked increase, especially in 
the terminal phalanges, and to this the Hippocratic fingei-s are due. 
Buzzard found the increase of subcutaneous fat most noticeable; Hirsch- 
feld considers the hypertrophy as affecting chiefly the skin. Freytag 
saw great distention of the capillaries in the bed of the nail. 

The two questions which concern us at present in the discussion of 
this obscure process are : 

1. What shall we include under the term hypertrophic osteoarthrop- 
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2. What is the real cause of the pathological changes in the bones 
and soft parts? 

1. What shall lue include under the term hypertrophic osteoarthrop- 
athy f Of cases clinically resembling the original desci'iptions of v. 
Bamberger and Marie, there can be no question, A glance at the 
literature, however, shows two classes of a different kind reported 
under this name. These are the cases with similar changes in the 
bones and soft tissues of the extremities, but in whom no primary dis- 

Fig. 6. 



Case II, 

ease existed previous to the onset of the deformities (see analysis of 
cases), and, on the other hand, the ordinary clubbed fingers met with 
in chronic heart and lung affections. The first class, I think, from the 
identity of the lesions, must be admitted as hypertrophic osteoarthrop- 
athy, even though the term secondary does not seem to apply. As to 
the clubbed fingers, however, there is much discussion. Freytag ex- 
cluded them from consideration. Lefebvre, however, considered them 
phenomena of the same order and was misquoted by Sternberg, who 
also classes them as the mildest type of the condition, thinking it best 
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to group all tlie material from a clinical standpoint until our knowl- 
edge of the actual etiology is greater. 

Before many autopsies had been recorded, and wliile radioscopy was 
unknown, it was supposed that the clubbed fingers in osteoarthropathy 
depended upon thickening of the phalangeal bone. This, however, lias 
been proven false, almost the whole size being due to hypertrophy of 
the soft parts. The recent observations of Schittenhelm are important 
in this connection. In an advanced case of osteoarthropathy of 
Marie’s type he saw, between May and July, 1901, moderate diminu- 
tion in the size of the hands. Careful measurements of radiographs 
during this period demonstrated that the retrograde change involved 
the soft tissues almost exclusively. A fourteen-day metabolism 
experiment during the same period, with known P : N ratio in the 
food, showed normal phosphorus excretion in the uriue.^ 

Other instances of improvement in the condition of the extremities 
with cure of the primary disease have been reported by Godlee and 
Mettenheimer (empyema), and Schmidt (syphilis); and in simple clubbed 
fingers secondary to empyema Gillet and Moizard saw their complete 
disappearance and Moussons their marked diminution. 

In the light of the very evident clinical relationship, it therefore 
seems wise to me to consider the conditions as different stages of the 
same process until a case is found with the bone lesions and no clubbed 
fingers, or until a certain and different etiology is proven for the two 
manifestations. It is probable that careful radiographic observation 
of the distal ends of radius and ulna might show slight thickenings in 
many cases of simple Hippocratic fingers. Von Bamberger’s oases 8, 9, 
and 11 were clinically of this type, the slight osteophytic growth being 
found first at autopsy. 

2. What is the real catise of the pathological changes in the hones and 
soft parts f Ho certain answer can be given to this question to-day, 
and we can only consider the theories advanced in the light of our 
present knowledge. As these are largely based upon the association 
of the symptom-complex with certain primary lesions of other organs, 
a grouping of the recorded cases under these primary diseases must b.e 
made. Teleky, in 1897, made the following classification of causative 
conditions : 

1. Diseases in which suppurative or gangrenous processes occur: 
Tuberculosis of' the lungs (with cavity formation), bronchiectasis, 
empyema, pyelonephrosis, dysentery. The most common causes. 

2. Infectious diseases and chronic intoxications: Pneumonia, 
pleurisy, influenza, syphilis, chronic jaundice, alcoholism. 

1 This is the only trust-vvorthy metabolism experiment in osteoarthropathy, Guerin and 
Etienne, who claimed to have found increased Ca and diminished P in the urine, having failed 
to estimate the amount in food or feces. 



Case I.— Radiograph of leg. 
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3. Valvular heart lesions, especially congenital. 

4. Malignant tumors : Sarcoma and carcinoma of the lungs ; parotid 
sarcoma. 

Teleky added a fifth group, diseases of the nervous system, especially 
syringomyelia, but the bone changes here are of a different nature. 

Thayer, in 1898, gave a classification of 55 cases, in which 43 were 
secondary to disease of the lungs and 12 to other causes. 

As neither of these authors has so arranged the material that we 
can refer from their classification to the original sources, it has appeared 
worth AvhUe to me to group all the cases which I could find in the 
available literature to January 1, 1903, giving the names of the re- 
porters, so that any future reclassification might begin at that point.* 

Types of Marie ayd v. Bamberger, Ninety-three Cases. 

The condition followed : Cates. 

Bronchiectasis 20 v. Bamberger, 7; Doebbelln, 2; Freyhig, 

Godlee, Massolongo, Sitta, Thayer, -i ; 
Waiters, Jaiieway, 2. 

Pulmonary tuberculosis with cavities . H v. Bamberger, 2 ; Frneutzel, Hirschfeld, 

Lockwood, Mettenheimcr, O’Cnrroll, 
Packard, v. Recklingbausen, Teleky, 
Theresa cit. by Lefebvre, Thorburn, 
2; Whitman. 

Empyema II Davis, Demons et Binaud, Godlee, Sj Le- 

febvre, Prokop a Stretti, Rauzier, Sol- 
lier,= Springthorpe, Villard. 

Chronic bronchitis 6 Edgar, Field, Gerhardt, Gillet, Stembo, 

Sternberg falso pleural effusionj. 

Abscess of lung 1 Kerr. 

Pulmonary tuberculosis, no cavities . 1 Mestre. 

Pulmonary tuberculosis and spinal caries 1 Thorburn and Westmacott. 

Chronic pleurisy and spiual caries . . 1 Orillard. 

Chronic pneumonia 1 Scbiticnhelm. 

Retracted chest after empyema t?) . .1 Rendu et Bulloche. 

Hydatid cyst (?) of lung .... 1 Tboinot et Delambre. 

Caseous mass in right lower lobe; arterio- 
sclerosis ; cysts in bmiu .... 2 Waldo. 

Malignant growths of the pleura : 

Sarcoma 4 EUiot,^ Hnshrouck,^ Saundby, Virchow. 

Corcinoma 2 Ewnld,^ Norrie.* 

Total associated with chronic disease 1 gg 
of lung or pleura . ... 1 

’ My references undoubtedly cover the bulk, though not quite all, of the recorded cases. 
To avoxci any discussion I have arranged separately all esses in whicb only the elubbeS Sngers 
were present. In the celebrated cases of the brothers Hagner (Fredreich, Erh, Marie, Arnold) 

I have not considered the diagnosis secure, and have not included them. I also agree with 
Walters in excluding the cases of Mturray and Verstraeten and that of Legrain quoted by him. 
My reason for including the other cases which were not proven secondary I have given else- 
where. An abstract of all eases reported to 1895 may be found in Walter's paper on " Osteo- 
arthropathy and its Eelationship.s,” which comparison with the originals has proved accurate. 

A clinical and radiographic study of six eases by Keynaud and Andibert I have been unable 
to obtain, so their cases are not included. 

- Possibly syringomyelia. 

® Also pleural effusion. 

* Dnreported case with autopsy at City Hospital, New York, by kind permission of Dr. A^an 
Horne Norrie. 
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Clisfis. 


Chronic jaundice in hypertrophic cir- 

8 

Gilbert et Fournier, 2 ; Obermayer, 5 ; 

rhosis. 


Parmentier, Castaigne. 

Syphilis 

3 

Chr6tien, Schmidt, SmirnoET. 

Valvular heart lesions (uncomplicated) . 

2 

V. Bamberger, Cases 10 and 11. 

Ulcerated carcinoma of oesophagus . 

1 

Hirschfeld. 

Sarcoma of parotids 

1 

element et Posmantir, cit. by Kalindero. 

Chronic dysentery 

1 

Teleky. 

Chronic alcoholism ; pneumonia . 

1 

Joffroy. 

Acute infectious disease : pneumonia . 

1 

Marie. 

influenza 

1 

Redmond. 

Total associated with other diseases . 

. 19 


No preceding cause r 

Patient otherwise healthy 

5 

Decloux et Lippmann [Lemercier samej, 
Gessler, Salles et Haliprt), Stevens,i Van 
der Weidje and Buringh, Boekhoudt. 

With subsequent disease : 

Slight bronchitis 

I 

Gouraud, Marie. 

Spinal caries 

1 

Guerin.i 

Syphilis, inactive 

1 

Newton and Mercelis. 

Pulmonary tuberculosis .... 

1 

Spillman and Haushalter. 

Total not proved secondary 

9 


Cases without Enlaegemest of the Long Bones. 

The condition followed : 

Chscs. 


Empyema 

6 

Bailly, Lefebvre, Chauffard, Moizard, 2; 
Moussons, Ruehle. 

Empyema and pulmonary tuberculosis . 

1 

Gillet. 

Empyema and bronchiectasis . 

1 

Marfan. 

Bronchiectasis 

4 

Jovane, 2 ; Marie cit. by Lefebvre, MUbius. 

Pulmonary tuberculosis with cavities . 

3 

Combemale et Chatelin, Hirschfeld, Leon 
y Avalos. 

Chronic bronchitis 

3 

Leon y AvalCs. 

Congenital heart lesions .... 

2 

Jovane, Variot et Cliicottot, cit. by Le- 
mercier. 

Immobilization for fracture of wrists, 

later pulmonary tuberculosis 

1 

Combemale et Sonneville. 

Chronic jaundice . , _ . 

1 

Gilbert et Fournier. 

Pyelonephrosis and cystitis 

1 

Marfan. 

Ulcerated carcinoma of oesophagus 

1 

Hirschfeld. 

Arteriosclerosis ; angina pectoris . 

1 

Vedel. 

Leprosy 

1 

London, cit. by Mettenheimer. 

Rachitis . . 

1 

Fischer. 

Malarial cachexia ; cirrhosis . 

1 

Abadie. 

Total 

23 



These figures are given only because the cases are found in the literature of hypertrophic 
osteoarthropathy. They are valueless as representing the comparative frequency of clubbed 
fingers in various conditions, because the common cases in lung and heart lesions are seldom 
reported. For a careful study of this in a series of cases the reader should consult Frcytng’s 
thesis. That clubbed fingers may also occur without known cause Is proved by a patient of 
whom I have personal notes. 

A. glance at the foregoing figures is sufficient to convince one that 
the incidence of osteoarthropathy and pulmonary lesions is not to he 
made light of. The same thing was brought out by Thayer, and cer- 
tainly negatives the contention of Massolongo that the relation to 
rheumatic conditions is closer than to lung disease. 

' Possibly acromegaly. 
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Another very evident association is with suppurative, gangrenous, 
and putrefactive processes, Teleky’s first class. In this Ave find 48 of 
the 93 cases, a considerably smaller number than the 65 in pulmonary 
conditions. 

If Ave turn to the other end of the list, we see that in 9 cases, 10 per 
cent, of all recorded, the osteoarthropathy Avas not clearly secondary 
to any knoAA'n disease. With these I think Ave may place the single 
cases said to have folloAA^ed acute pneumonia and influenza, for, Avere 
there any real connection Avith these very common infections, Ave should 
see osteoarthropathy with much greater frequency. 

The syphilitic cases might also be explained by the hypothesis of 
coincidence, were it not for Schmidt’s patient, aa’Iio improved markedly 
under antis 3 ’philitic treatment. The 8 cases secondary to chronic 
jaundice seem to establish a real connection. The cardiac cases of v. 
Bamberger, when coupled Avith the frequent clubbed fingers found in 
similar conditions, which might also shoAV slight periostitis if studied 
Avith the same care, must be included in any attempt at interpretation. 

Of the various theories adduced to explain the phenomena, Masso- 
longo’s already mentioned, Thorburn’s of an attenuated tuberculosis, 
and the theories of trophic nervous origin haA^e no substantiation. 
Von Bamberger’s original hypothesis, also urged by Marie, that^ the 
process is due to the selective action of toxic substances absorbed from 
the suppurating or putrefying foci, has, Avith modifications, been the 
best supported. Sternberg adopts it, considering the periostitis toxi- 
genic. Almost all the pulmonary cases, those following jaundice, 
dysentery, malignant growths, and sj^philis, may be made to fit this 
explanation, if one is not too specific about the toxic agent and supposes 
that different poisons maj' have the same action. Von Bamberger uses 
the analogy of the effects of small doses of phosphorus on hens, a peri- 
ostitis ossificans having been set up in this Avay bj" Wegner. Thayer, 
in the same Avay, compares the condition Avith amyloid disease, AA'hich 
folIoAVS chronic suppurations of bone, more rarely syphilis, chronic 
malarial cachexia, and malignant disease. This striking association of 
the one with chronic bone suppuration, of the other AA'ith similar 
processes in the lungs, leads me to question Avhether the chemical 
nature of the toxic substance produced in each case may not in some 
way depend upon a difference in the chemistry of the exudate in the 
two tissues. That we haAm to deal with a poison Avhose constitution is 
due to metabolic peculiarities of specific organisms associated with the 
primarj’’ lesion seems most unlikely. The absence of accurate knoAA’l- 
edge of the pathological chemistry of exudative and necrotic processes 
makes any theories purely speculatiAm. 

Of experimental evidence in favor of the toxic theory we have none. 
Von Bamberger attempted, by rectal injections of the sputum from cases 
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of bronchiectasis, to reproduce the lesions in dogs : but, after a six weeks’ 
trial without result, he desisted. So far as I know, no other endeavor 
has been made along this line. 

Besides the toxic factor, however, I think more stress must be laid 
upon local circulatory conditions than has usually been done. That 
prolonged venous congestion is the cause of the ordinary clubbed 
fingers is usually conceded. The most striking instance of its effect is 
the case reported by B4clere in 1901. The patient developed typieal 
Hippocratic fingers on the right hand, with aneurism of the third por- 
tion of the subclavian artery on that side. The pressure on veins was 
not sufficient to cause oedema or change of color when quiet, but, on 
use of the arm, the hand became cyanotic. The left hand was perfectly 
normal. 

That stasis also leads to augmented growth of bone is a fact utilized 
at times in surgery (Krause, etc., cit. by v. Bamberger) This is prob- 
ably the main factor in the production of the slight periostitis of v. 
Bamberger’s two eardiac cases, as he himself believed. I also consider 
that it is an accessory one in the advanced osteoarthropathies of 
empyema, bronchiectasis, lung cavities, malignant growths of the lung, 
and deformities of the chest due to spinal caries, etc., for, in all these 
conditions, peripheral stasis is more or less in evidence. Such stasis 
would lead to a concentration of the circulating toxic products at the 
distal portion of the extremities and, by making conditions there most 
favorable for chronic inflammatory changes and bony growth, help to 
explain the apparent selective distribution of the lesions. In long- 
standing icterus with hypertrophic cirrhosis the toxic agent must derive 
its origin from altered metabolic activities, and here, too, circulatory 
changes may assist. 

When we come to the consideration of the apparently primary cases, 
in some of which the phenomena have been claimed by the patients to 
have existed since birth and to have been present in other members of 
their family,' we must either beg the question or postulate some peculiar 
susceptibility of the osseous system to slight toxic influences. That 
great individual differences in the reaction of the bones to irritants 
exist in different persons is evident from the varying time required 
for the repair of fractures. 

Two observations remain to be mentioned as bearing on the etiology. 
Hirschfeld found a marked interstitial neuritis at autopsy in three (Jases, 
with extreme enlargement of the hands and feet, two of them also 
showing the eharacteristic osteoperiostitis. The pain in these eases 
had been severe and they showed considerable variation in the size of 

1 Freytag : Two cases, each of which had healthy father with clubbed fingers. Fmentzol : 
A healthy daughter had clubbed fingers. Decloux and Lippmann : Sister said to he the same. 
Newton and Mercelis : Healthy brother said to be the same. 
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the members at different periods. He considered this due to vasomotor 
influences dependent on the neuritis, and proposed the term “ dermato- 
hypertrophia vasomotoria ” to describe it. ,This seems to me one of 
those ” Bandwiirmerworten,” inveighed against by Virchow, which 
may be spared. To this interesting finding must be added that of 
Mobius, who saw, in a case of well-marked clubbed fingers occurring 
in a patient with bronchiectasis, an extreme enlargement of the ends 
of the two ulnar fingers follow an ulnar neuritis. 

In closing I would urge the necessity for the careful recording of 
cases of osteoarthropathy and allied conditions by radiographs, that 
at least the chronological sequence of the lesions may be firmly estab- 
lished. This much may be done by the clinician. The proWem of 
the true etiology, I believe, awaits a larger knowledge of bone path- 
ology and of pathological metabolism than we now possess. 

For the radiographs accompanying this article my thanks are due to 
Mr. E. W. Caldwell, Director of the E. N. Gibbs X-ray Laboratory of 
the University and Bellevue Hospital Medical College. 
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AN HOUR-GL.ASS STOMACH OBSERVED IN SITU. 

By Thomas Dwight, M.D., LL.D., 

PAP.KMAN FEOFESSOn OP ANATOHV AT THE HAKVARD MEDtCAL SCIIOOI,. 

The examination of a series of frozen sections through the trunk of 
a male subject, which were made during the past winter, revealed a 
very remarkable hour-glass stomach. Perhaps the description of the 
organ may be of clinical value, for, so far as I know, this condition had 
never been observed in sihi; that is, in a hardened body, as it must be 
if true ideas are to be gained of its shape and relations. Moreover, 
this specimen offers suggestions as to the etiology of the condition 
which if not new have at least been lost sight of, and calls attention to 
peculiarities of muscular action which at least are not generally recog- 
nized. 

The body was that of a white man, aged sixtj’-six years, fairly well 
nourished. He died rather suddenly, probably of cerebral^ hemorrhage, 
about three months after his admission with a septic foot into a pauper 
institution. There is no record of any gastric symptoms. It appears 
from the frozen sections that the heart was dilated, especially on the 
right, and that the tricuspid valve was insufficient. The great veins 
near the heart were very much distended, but this may have been ex- 
aggerated by the venous injection. 

The body was injected with a 10 per cent, solution of formalin and 
frozen. Sections were kept for a week or so in formalin before being 
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transferred to alcohol. I would say, in passing, with regard to the 
technique, that could I command at pleasure a temperature of below 
zero (Fahrenheit), and were the sections once .cleaned and mounted 
never to be touched again, I would have nothing to do with so dis- 
agreeable an agent as formalin ; but it takes to a great extent the place 
of cold and adds much to the toughness of the slices, which is very 
useful if they are to be handled. Fig. 1 shows the general shape of 
the stomach, being from a photograph of a cast of the interior seen 
almost directly from above. Figs. 2 to 5 represent the upper surface 
of four successive slices. Pig. 6 is a view of the cast from the right 
and from behind. The cast is mounted as nearly as possible in the 
position it occupied in the body. 


Fig. 1. 



Cast of the inside of the stomach, seen almost directly from above. The anterior pouch !s at 
the top : the posterior, with the oesophagus, is below. The black line indicates the median line 
of the body. 

The (esophagus passes the diaphragm opposite the tenth thoracic 
vertebra in the thickness of the slice, the top of which is shown in Fig. 
2, and is seen with the diaphragm still near it at the disk below the 
tenth vertebra in Fig. 3, running almost horizontally to the left and 
expanding, trumpet-like, into the stomach (Pig. 6). The mucous mem- 
brane does not show clearly the change from the oesophageal to the 
gastric kind ; but this probably occurs nearly opposite the star in Fig. 
8. The fundus then rises on the left and ends in the thickness of the 
slice above that shown in Pig, 2, near the top of the ninth thoracic 
vertebra and a little below the level of the left nipple, which m this 
body is opposite the fourth intercostal space. This upper division of 
the stomach (Fig. 2) is nearly oval on section, the anterior and poste- 
rior walls being nearer than the borders. Of these walls the former 
looks decidedly to the left and the latter to the right. The very 
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summit of this division in the slice above that shown in Pig. 2 was, 
unfortunately, lost. Having no attachment to the part of the dia- 
phragm just against it, there was nothing to restrain it, and it fell out 
of place and was overlooked. Happily there were means by which its 
shape could be approximately determined so as to justify its representa- 
tion in the cast. The lowest part of the upper division extends down- 
Avard to opposite the top of the twelfth thoracic vertebra, and then 
passes into the narrow passage connecting the two divisions. In Fig. 
3 we see the upper surface of this narrow passage running forward, 
expanding and rising, so that in this section a part of each division is 
shown. The lumen of the constricted portion appears in Fig. 4. Its 
beginning is best shown in Fig. 3. It is a little behind a transverse 


Fig. 2. 



Section at the ninth thoracic vertebra through the upper part of the superior pouch. 


vertical plane touching the front of the aorta. The posterior part of 
the apparent tube shown in Fig. 4 is somewhat behind this and there- 
fore belongs to the first division. The position of the anterior end of 
the constriction is fairly well shown in Figs. 3 and 4. The measure- 
ments of the constricted portion are not very satisfactory, owing to the 
difficulty of choosing definite limits. The upper border measures 
about 7 cm. and the lower about 5 cm. The length of the left side 
may be called 7 cm. and that of the right only 4 cm. Its greatest 
diameter is from above downward. It is broadest below and would 
admit a forefinger easily. The very highest part of the inferior divi- 
sion is shown in Fig. 3, opposite the left sixth and seventh costal car- 
tilages near the sternum. This division lies against the abdominal 
walls in the angle between the eighth costal cartilages, and narrows 
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gradually to the pylorus without any distinct antrum pylori. Fig, 5 
shows a part of the pyloric thickening, but gives an erroneous impres- 
sion of a tubular pyloric portion. The pylorus itself was constricted, 
but it could easily be dilated to permit the passage of an instrument 
nearly or quite cm. in diameter. It is placed very far back, within 
less than one inch of the inferior cava, so that the pyloric portion 
usurps the place of the first part of the duodenum. The opening is 
opposite the lower part of the twelfth thoracic vertebra, a little above 
the plane of Fig. 5, and points directly backward. The general shade 
and position of the organ are best seen in Figs, 1 and 6, The former 
gives a good idea of the relative size of the component parts and of 
the relation of what might be called the long axis of the stomach to 


Fig. 3. 



Section at disk between the tenth and eleventh thoracic vertebne opening both pouches 
and passing above the tubular portion. The star indicates the passage of the tcsophagus into 
the stomach. 


the median plane of the body. The latter shows the general direction 
of that axis in reference to a horizontal plane. 

We may sum up as follows : There are two sacs, of which the inferior 
is decidedly the larger, connected by a narrow tube. The oesophagus 
ends nearly horizontally in the superior pouch, which then ascends 
backward and to the left. The constriction begins at the level of the 
cardiac opening; it extends forward and somewhat downward, though 
its under side rises in the middle and empties into the lower or anterior 
pouch, the top of which is slightly above the level of the lowest part of 
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the former. The course of the long axis of the stomach ma}’^ he divided 
into three parts : The first is downward and somewhat forward, the 
second almost directly forward, and the third approximately horizontal 
and transverse. It is worthy of remark that the common axis as a whole 
might be said to be essentially from behind forward. We shall notice 
later Birmingham’s views on this point. 

As to the relations of the stomach, there is not much to say that 
could not be inferred. The line of the attachment of the great omentum 
to the stomach is very hard to follow. Apparently it passes behind the 
fundus in the slice shown in Fig. 2, runs along the left side of the con- 


Fig. 4 . 



Section at disk between the eleventli and twelfth thoracic vertebno through the lowest part ot 
the superior pouch, the tubular portion, and the upper part of the inferior pouch. 


stricted part, is continued along the lower border of the transverse 
part shown in Fig. 5, and ends at the right of the pylorus. The course 
of the lesser omentum is not to be made out. The great omentum, 
which covers the structures well named by Birmingham the stomach- 
bed, is not to be recognized. The relations of delicate membranes are 
not easily followed on frozen sections. The left crus of the diaphragm 
indents the posterior wall at about the end of the cesophagus. The 
spleen lies behind and external to the upper pouch. The compensator)' 
relations of the colon with the stomach are well shown. The splenic 
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flexure rises to the left of the upper pouch. A thick fold of mesentery 
(probably going to the jejunum) lies against the left of the constricted 
part, interposing between it and the transverse colon, which reappears 
beneath the lower pouch. As the latter narrows and passes obliquely 
backward to the pylorus, the transverse colon lies before it. The bend 
in the lower wall of the constricted portion is caused by the pancreas, 
over which it passes. The constricted portion above corresponds very 
closely to the border of the left lobe of the liver, which is between it 
and the heart. The second pouch is, of course, covered by the liver, 
the quadrate lobe covering the pyloric portion. The first portion of 


Fig. 5. 



Section at the lon'er part of the ta-etfth thoracic vertebra, near the bottom of the inferior 
pouch and just below the pyloric opening. 


the duodenum is reduced to next to nothing, the gut descending imme- 
diately. 

We now come to the most interesting part with regard to the cause 
of this condition, namely, the walls of the stomach. The thickness of 
the walls varies very much. They are thinnest at the back of the fimt 
pouch, where the wall is probably less than 1 mm. through. The front 
part of this portion is much thicker than the rest (Fig. 2), and this 
thickness extends into the constricted portion, being greatest above and 
on the left. The lower and right sides are less markedly thickened, 
but they exceed the thickness of the dilated portions. Probably the 
thickest part of all is where the front of the upper pouch passes into 
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the top and left of the tubular portion. The beginning of this part is 
thicker than its end. The thickening of the pyloric part, as shown in 
Fig. 5 , is more apparent than real, owing to the section striking the 
wall obliquely near its upper part. There is, however, the usual ring 
at the pylorus. 

The mucous membrane is very smooth throughout the lower pouch 
except for a series of folds in the last inch converging to the pylorus. 
The upper pouch presents many irregular folds, (It is to be remem- 
bered that the very summit, unfortunately, was lost.) The anterior wall 
of this pouch is covered by a network of folds, to which the cast fails 
to do justice. These increase in size as they reach the tubular portion, 
Avhich presents a great abundance of large longitudinal folds, especially 
in the upper two-thirds of its cavity. They are most developed in the 
first part of the tube and make a great puckering into the upper pouch 
(Fig. 3), The highest folds, which are in the constricted portion. 

Fig. 6. 



Cast of the inside of the stomach, seen obliquely from the right and behind. It shows 
approximately the inclination of the long axis of the stomach. The star marks the place 
of the pylorus. 

measure 1 cm. or more from base to summit. There are no traces of 
ulceration or of any disease in any part of the mucous membrane, but the 
great folds give the impression of the tubular part having been squeezed. 

The serous membrane covering the stomach presents in some places 
a very peculiar appearance. It seems to be filled with minute indenta- 
tions, which on closer examination often resolve themselves into narrow, 
longitudinal depressed lines or creases. Sometimes both coexist, and 
the whole effect is sieve-like. I imagine that tissue like this has been 
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described as cicatricial, but there is no justification for that term. The 
peritoneum follows the irregularities of the surface and is quite free 
from adhesions or other signs of inflammation. This appearance is 
limited pretty closely to the regions in which the walls are thickened 
and the folds of mucous membrane exuberant. It descends along the 
front of the upper pouch onto the top of the first half of the tubular 
part. It encroaches but very slightly on the second pouch, being 
found to a small extent on the left of the region shown in Fig. 4, just 
at its beginning. This portion, however, is insignificant. 

Dr. George B, Magrath, of the Harvard Pathological Department, 
was kind enough to examine microscopically a piece taken from the 
front wall of the upper pouch a little above the tube, which combined 
thickness of the wall, redundancy of the folds, and the peculiar appear- 
ance of the outer surface. Of course, such a specimen was ill-suited to 
microscopic examination, as the stomach must have been far from 
fresh before any hardening agents were used. Dr. Magrath accord- 
ingly reported that the mucous membrane showed great post-mortem 
changes, that glands were to be recognized only here and there, but 
that the connective tissue between these glands was somewhat hyper- 
plastic, containing more than the ordinary number of cells. The sub- 
mucosa contained considerable fat tissue, but showed nothing patho- 
logical. There was some hypertrophy of the muscular tissue, especially 
(perhaps solely) of the outer layer, the enlarged aggregations of which 
gave the surface of the specimen its honeycombed appearance. In a 
few places there was more connective tissue than is normal between the 
muscular layers. The serosa showed no signs of thickening in the few 
places in which it was apparent. I am not aware that a similar micro- 
scopic observation has been made on an hour-glass stomach. In spite 
of its shortcomings, from the nature of the specimen, it is valuable as 
showing, in addition to an hypertrophy of the muscular tissue, a 
tendency to hyperplasia by .which greater stability is given to the 
walls. 

Among the reasons for which this specimen is valuable may be men- 
tioned the light it throws on the position of the stomach. It is now 
recognized that the lesser curvature of the stomach is essentially vertical 
and not transverse ; but what is not generally recognized is that the 
stomach has a very strong forward inclination, and that when empty 
this may be so great as to make the main axis almost horizontal from 
behind forward. This is well stated by Professor Birmingham in 
Cunningham’s Text-book of Anatomy, He emphasizes also the very 
important fact that during life hollow organs with muscular walls are 
not flaccid when empty, but more or less contracted, I have recon- 
structed another stomach from frozen sections which, without being 
au hour-glass, was of a shape that would be utterly incomprehensible 
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to one whose ideas were formed by the older descriptions. It was of 
small capacity, having been, presumably, nearly empty. It lay nearly 
horizontally. While the whole organ was in a more or less contracted 
state, the fundus was puckered up into a separate pouch. Birming- 
ham’s. dissections of the muscles of the stomach show that there is a 
whorl over the fundus, which he derives from the innermost layer. 
My own dissections have inclined me to believe that it is made essen- 
tially by the middle or circular layer. As there is more or less inter- 
mingling of the layers, it is of little importance which of them pre- 
dominates; but the contraction of the circular fibres at the periphery 
of the whorl would account for the puckering of the fundus into a 
pouch, which is to be observed also in this specimen. 

Doubtless there are many causes of hour-glass stomach ; in other 
words, all cases are not of the same nature. We are told that it may 
be congenital ; but, so far as I am aware, there is only one case of a 
bilocular stomach on record in a foetus or young child — that of Sandi- 
fort' in a foetus. Dr. F. S. Watson,^ in his excellent paper, classes 
many as congenital without, as it seems, sufficient grounds. Thus he 
subdivides all cases into congenital and acquired, the former being 
marked by the symmetry of the constriction and the absence of patho- 
logical processes connected with it. He considers this latter the only 
positive evidence of its congenital nature. He believes that the 
acquired cases are generally due to cicatrices from ulcers, or to fresh 
ulcers, or to adhesions to other organs, etc. He disregards the contrac- 
tions that occur in the course of digestion. Excellent work has com- 
paratively recently been done on the movements of the gastric walls 
during digestion by Dr. W. G. Cannon^ and others, but it is interesting 
that the occurrence of rings of contraction was known to Sir Everard 
Home^ nearly one hundred years ago. He speaks of finding bands in 
empty stomachs and not always in the same place. Thus they may be 
at the middle or nearer the pylorus. He insists on the necessity of 
making the examination soon after death. He made similar observa- 
tions on animals with simple stomachs. Struthers® and others have 
since alluded to them. Such constrictions can be broken down by 
more or less pressure of iujected air or fluid. Allusion has been made 
to a constriction becoming fixed or chronic, and this seems to me j?re- 
cisely what has occurred in this instance. The most I’emarkable feature 
of this stomach is the length of the narrow part. I am not clear that 
such another has been described. According to Dr. Watson’s classifica- 

1 Obs. Anat. Path., Tome iii. p. 11. = Annals of Surgerj', 1900, vol. xxxii. 

3 American Journal of Physiology, 189S, vol. i. 

< Observations on the Stomachs of Different Animals, etc., Phil. Trans, for the year 1S07, vol. 
scvii. p. 189. 

5 Monthly Journal of Medical Science, Edinburgh, 1851, vol. i. p. 121. 
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tion, this must be called congenital; but I do not so consider it. A 
contraction has somehow become chronic and then consolidated. There 
is no apparent disease of the mucous membrane, and certainl}’- no in- 
flammation or adhesion of the surface. How this happens I am not 
prepared to saj, No one who- has seen the specimen would for a 
moment admit that any amount of insufflation would overcome the 
constriction. The fact that it can be overcome in certain cases, but 
only with considerable difficulty, seems to indicate that there is an 
intermediate condition between an ordinary transitory contraction and 
consolidation. There are at least two other places where similar phe- 
nomena are observed ; one, in fact, is in the same organ. I refer to the 
occasional appearance of the pyloric portion as a tube with very thick 
walls. I have observed this also in a series of frozen sections. The 
appearance of an inch or more of the stomach was that of a piece of 
small intestine, only with far thicker walls. It was not conceivable 
that it depended on any transitory contraction of the muscle. It 
seemed precisely as fixed as in this case. The other region is that of 
the descending colon, which is sometimes found contracted into a very 
small tube presenting a series of swellings. This condition may be 
found associated with irritation of the bowels and also wlien everything 
is apparently normal. It is presumably in many cases nothing but the 
normal contraction of an empty organ with muscular walls ; on the 
other hand, it is sometimes so firm that it is hard to believe it is not 
permanent. It is further to be said in support of this view that this 
case was not congenital, but the result of muscular contraction ; that in 
the former hypothesis one would not expect to see the great folds of 
mucous membrane in the constricted portion, which declare eloquently 
the effect of constriction. 

It has been shown that in digestion waves of constriction pass along 
the stomach, and are most definite near the pylorus, where, when they 
become fixed, they no doubt make the single, the double, or even the 
triple antrum pylori, the last of which was mentioned long ago by 
Retzius.' I have seen reason to believe that not rarely there is a slight 
indication of a narrowing at the middle of the stomach. While it 
cannot be doubted that hour-glass stomach may be due to ulceration 
and cicatrices, it is not at all clear how these under ordinarj-^ circum- 
stances can cause a circular constriction unless, as is most probable, the 
irritation produces a contraction of the circular fibres, which become 
set. Until we see more cases of hour-glass stomach at about the time 
of birth it is impossible to admit that it is congenital except very 
rarely. There is no convenient way of accounting for it as a rever- 
sion. Indeed, it is much more scientific to ascribe its origin to a 


1 Muller’s Arcliiv, 1857. 
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phenomenon of contraction natural to a hollow muscular organ in any 
animal than to have recourse to the doctrine that the exceptional 
occurrence of some peculiar condition in man is explained by its being 
normal in the black bear or the white whale.* 


AN OPEBATION FOE THE REPAIR OF THE PELVIC FLOOR. 

By J. G. Mumford, M.D., 

AESIfeTANT VISITING SUKGEON TO THE MASSACHUSETTS GENERAL HOSPITAL. 

At the present time it seems as though this subject, the cure of 
ruptured perineum, had been exhausted, because numberless surgeons 
have devised numberless operations for the repair of the lesion. My 
object in presenting this communication is to demonstrate an operation 
simple and effective and applicable to conditions from the most trifling 
to the most severe. 

Long ago hlr. Tait performed an operation by which he succeeded 
in closing the vaginal outlet without any sacrifice of tissue ; but his 
operation was very limited in scope and was ineffective as a repair of 
the pelvic floor. Taking Tait’s operation as a point of departure I 
have elaborated a procedure which I have found useful and satisfactory 
in all routine cases, not only for the repair of the torn perineum, but 
also for the relief of cystocele and rectocele. 

It seems hardly necessary to refer in detail to the anatomy of the 
region involved, but a few words of explanation are necessary. 

The first muscle to be considered is the constrictor vaginas, which 
with the sphincter ani goes to make up the rather delicate encircling 
portion concerned in these lacerations ; closely associated with these 
muscles are the transverse perineal muscles with their attachments to 
the tuberosities of the ischia. The true pelvic floor, however, is the 
levator ani, and when this is extensively damaged the most serious 
displaeements follow. 

It is obvious that a laceration of the.se muscular structures not only 
destroys the inferior supports of the uterus, but of the bladder and 
rectum as well ; especially when the mucous membrane of the vagina 
is much involved. The prolapse of the bladder and rectum has been 

I Dr. Bettmann gives a very good bibliography in his prize essay, The Shape and Fosition 
of the stomach, Phil. Monthly Med. Journ., March, 1899. Dr. Watson reproduces in his paper 
the part relating to hour-glass stomach. I beg leave to point out one inaccuracy and to supply 
one omission. In thereference to Home's paper the i)ages are given as 170, 171. The reference 
on those pages is in an abstract of the papers published in the Transactions. The projxir 
reference is as I have given it. On account of the little-known publication in which it appeared 
a very excellent paper by Prof. B. C. A. Windle on Sacculation of the Stomach has been over- 
looked. It is in Proc. Philosoph. Soc. of Birmingham, vol. vi. 

VOL. 126, NO. 4.— OCTOBER, 1903. 39 
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happily described as a form of hernia, which, indeed, it is ; and various 
operations have been devised to retain such hernije and hold these 
organs in their normal position. The method of all such operations is 
to restore the injured muscles, and as a preliminary to this the denuding 
of various parts has been employed. The procedure which I shall 
describe demonstrates successfully, I believe, that denuding operations 
are needless. All operations for extensive repairs in the pelvic floor 
are based upon the need of restoring the continuity of the levator ani 
muscle. Commonly this muscle is reached and sutured by removing 
considerable areas of overlying membrane and cicatricial tissue ; this 
involves a tedious dissection in a region which is disinfected only 
partially and with difficulty, so that the results are never certain and 
the repair frequently imperfect. 

By the method which the following sketches illustrate it will be 
seen that no tissue is sacrificed, that all the work is subcutaneous, and 
that the deep parts are quickl}'^ and easily reached. 

Ifo. 1. shows the first step in this operation, which may be described, 
for convenience,, as a septum-splitting operation. The skin is cut 
through so as to open a crescentic incision between the vaginal outlet 
and the anus, and No. 2 shows how the dissection may readily be car- 
ried back so as to separate the rectum from the vaginal wall as far up 
as the posterior cul-de-sac ; the finger in the depths of the wound lies 
against the cervix, no matter what the height of the uterus may be ; 
the outline of the cervix is indicated in the sketch. 

This dissection may be done rapidly after some little practice, for 
after cutting through the superficial cicatrices the high separation may 
be made with the finger ; if care be not taken there is danger of per- 
forating the rectum, but this may be avoided by clinging to the vaginal 
surface. Even if the rectum be penetrated the resulting wound seldom 
leads to trouble or interferes with the result. The greatest difficulty, if 
difficulty there may be said to be, is the sometimes copious bleeding 
from hemorrhoidal veins. Such bleeding must always be checked, else 
it leads to hsematoma and infection ; but even in those few of my cases 
in which the rectum had been perforated no serious trouble has fol- 
lowed. The depths of the wound have, indeed, been infected, some 
sloughing and abscess formation has occurred, but the integrity of the 
newl)^ built structure eventually has not been damaged. 

No. 3 shows somewhat imperfectly how widely the buried catgut 
stitches may be carried into the deep parts. The three upper stitches 
in the sketch are passed through the levator ani fibres and may be sunk 
freely, and without risk of damage, to any desired depth, the needle 
being readily carried out to the tuberosities ; the two or three lower 
stitches grasp the severed superficial muscles and the last stitch of all 
takes up the fibres of the sphincter ani. By this method of stitching 
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the most extensive lacerations may readily be repaired, as must be 
obvious from a glance at the illustration. 

When these deep stitches are tied the very stout and broad perineal 
floor is formed, as is shown in No. 4. A second row of buried stitches 



is then passed, and finally the skin wound is drawn together, as in No. 5. 

It is obvious that the size of the vaginal opening may be made as 
small as desirable, and in the case of elderly women with extensive 
hernim this orifice is made very small indeed. 
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It would seem that enough has now been done to correct the cystocele 
and reetocele, and usually’- this is indeed the case ; but if we have to 
deal with a uterus with elongated cervix and damaged anterior and 
posterior supports, that cervix may still force its way through the 
smallest vagina. For such reasons it is sometimes necessary either to 
amputate the cervix or to fix the fundus of the uterus to the abdominal 
wall or to perform both operations. In a number of cases in which 
this complicated operation has been done the functional results have 
been extremely satisfactor3\ 

In the case of young women in the childbearing period the newly 
formed perineal body has been found to act in a very noi'mal fashion ; 
it stretches surprisingly before the descent of the fcetal parts, and in 
the three cases in which I have watched it it has neither proved too 
resistant nor has it suffered from extensive secondary laceration, as is 
seen so frequently after the performance of denuding operations fol- 
lowed by labor. 

I have a list of fortj' of these flap-splitting operations, thirty of which 
were done at the Massachusetts General Hospital and ten in private 
practice. Of the thirty hospital cases, the immediate results were in- 
variably so excellent that I have been prompted to make this brief 
report and de.scription of the manoeuvre. Eleven of them were in cases 
of young women and nineteen in women who had passed the menopause. 
Fourteen have been traced, and the reports from the patients express 
satisfaction. 

Of the ten private cases, three were in young women who have since 
borne normal children and in a satisfactory manner. The remaining 
seven cases were those of older persons, who suffered more or less 
severely from pelvic hernije. In none of the cases Avas there done any 
denuding of the bladder or rectum walls. In four of them the uterus 
was fixed anteriorlj^ ; the anatomical and functional results have been 
good. 


TWO CASES OF LEFT DUODENAL HERNIA, IN ONE OF WHICH 
THE SAC CONTAINED THE ENTIRE SMALL INTES- 
TINE, THE C.®CUM, AND A PORTION OF THE 
COLON, WHICH WAS STRANGULATED.^ 

Bv Leonard Free.\ian, M.D., 

OF DESVER, COLORADO. 

The abdominal viscera and peritoneum are subject to various mal- 
formations and malpositions, sometimes acquired and often congenital. 
They were formerly regarded as mere anatomical or pathological curi- 

' Read before the Americau Surgical Association, Washington, May li, 1003. 
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osities, but witb the growth of abdominal surgery they have acquired 
a new significance. This is especially true of the peritoneal fossje and 
of the irregularities in form and position of the colon, crecum, and 
vermiform appendix. Unless the surgeon be familiar with these 
unusual phenomena his diagnostic ability will be curtailed, and he may 
at any time be confronted by confusing conditions for which he can 
find no adequate explanation. 

The peritoneal fossae, for instance, may be responsible for the most 
remarkable forms of hernia, involving at times the entire bowel, and 
leading to great perplexity in diagnosis and surgical treatment in case 
of strangulation. This is particularly true of the duodenal fossae. 

Although the duodenal fossae were described as early as 1776 by 
Neubauer, their importance was first pointed out by Treitz in 1857,' 
who described their anatomical peculiarities with accuracy, and em- 
phasized the fact that both small and large herniae occasionally devel- 
oped within them. 

The duodenal fossae lie opposite the third lumbar vertebra, where 
the duodenum emerges from the transverse mesocolon. They are 
formed by folds of peritoneum attached to the duodenum. If, in the 
cadaver, the abdomen be widely opened by both longitudinal and trans- 
verse incisions, and the colon pulled upward so as to put its mesocolon 
on the stretch, while the mass of small intestine, with its mesentery, be 
thrown over to the right, one or two more or less well-defined folds of 
peritoneum may often be seen fastened to the duodenum near the 
point where it merges into the jejunum. Rarely are they attached to 
the jejunum itself. These folds form the borders of corresponding 
peritoneal fossae, which were formerly called duodenojejunal fossae 
(Treitz); but, seeing that they are more intimately connected with the 
duodenum than with the jejunum, the term duodenal fossa is preferable. 

To assist in gaining a clear idea of the situation, one can imagine 
that the lower portion of the duodenum has been pushed, as it were, 
through the posterior parietal peritoneum at the base of the transverse 
mesocolon, dragging with it attachments of the peritoneum or meso- 
colon, or both, which necessarily form folds. If it is the mesocolon, 
the fold will have its sickle-shaped concavity toward the pelvis, the 
resulting fossa extending toward the diaphragm ; while, if the poste- 
rior parietal peritoneum is concerned, the concave border of the fold 
will be toward the diaphragm, the fossa bulging toward the pelvis. 
The former condition gives rise to the superior duodenal fold and fossa 
(Fig. 1, A), while the latter causes the inferior duodenal fold and fossa, 
sometimes designated the “ fossa of Treitz” (Fig. 1, B). 

In addition to these two principal folds, others of minor importance 


> Hernia Retroperitonealis, Prague, 1857. 
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may exist, especially au intermediate one. All of them may be present 
at once, or any of them may occur singly. They may be so poorly 


Fig. 1. 



A, superior duodenal fold ; B, inferior duodenal fold ; C, inferior mesenteric vein. (Juvnra.) 


Fig. 2. 


Treitz’s case of left duodenal hernia, (Moynihan.) 

developed as to escape all but the closest observation, or they may be 
so prominent as to form deep, well-marked pockets. 
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The inferior mesenteric vein encircles the left border of the duodenal 
fo33£e, generally passing quite close to it (Fig. 1, C). The left colic 
artery is usually found more externally. These vessels form the so- 
called “ arch of Treitz.” They are a source of danger if an attempt 
is made to incise the neck of the sac when strangulation is present. 

It has always been taught that left duodenal hernia — one in which 
the sac develops beneath the posterior parietal peritoneum principally 
to the left of the median line (Fig. 2)— almost invariably occurs in 
connection with the inferior duodenal fossa ; but with this hlr. Moyni- 
han does not agree. He believes that another fossa, which occasionally 
appears somewhat external to this, is responsible. This he designates 


Fig. 3. 



Paraduodenal fossa or fossa of Landzert. (Moynihan.) 

the “ paraduodenal fossa ” or “ fossa of Landzert.” It is formed by a 
fold of peritoneum (plica venosa), elevated by the inferior mesenteric 
vessels (Fig. 3). His main argument is based on the fact that the 
mouth of the hernial sac is always vascular. This argument, however, 
seems open to question — in the larger herniie, at least — as it would 
require but little stretching of the opening to bring the inferior mesen- 
teric vein in such intimate relation with the mouth of the sac that 
accurate differentiation would be impossible. 

Mr. Moynihan, in his excellent monograph,' has collected fifty-eight 
cases of left duodenal hernia, thus showing that, although the affection 
is sufficiently uncommon, it is not so rare as was heretofore supposed- 

' Retroperitoneal Hernia, London, 1899. 
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Strangulation, hou'erer, seldom occurs, Jonnesco having found mention 
of but eight cases in the literature of the subject. 

Some time ago it was my fortune to meet with a strangulated left 
duodenal hernia in a strong, well-developed man, aged forty-seven 
years, an American by birth, and a miner by occupation. He had 
always enjoyed good health, except occasional slight indefinite abdom- 
inal pains. Following an attack of diarrhoea lasting three weeks he 
suddenly developed, four days before I saw him, a severe ileus, with 
the usual symptoms of acute intestinal obstruction. An operation was 
at once performed. The pulse was then 120 and unsatisfactory in 
quality, the temperature subnormal, and the capillary circulation poor. 

On opening the abdomen we were surprised to find the cavity occupied 
by an immense tympanitic tumor resembling an ovarian cyst, which could 
be outlmed on each side and below by passing the band between it and 
the abdominal walls. The small intestine was nowhere to he seen, but 
the colon could be felt below and to the right side. After some delibera- 
tion we opened the tough, membranous sac, within which was found the 
entire small intestine, together with the csecum and some sis or eight 
inches of the adjacent colon. There was also considerable foul and 
bloody serous fluid, no trace of which existed outside the sac, showing 
how completely the inner cavity was separated from the outer. 

The cfficum, which was distended with fluid feces to the size of an 
infant’s head, and largely gangrenous, lay in the left upper quadrant 
of the abdomen, just beneath the spleen, in the vicinity of which the 
swollen appendix was attached by recent inflammatory adhesions. 
Several inches of the large intestine near the cseoum were also gan- 
grenous. The crecum and neighboring colon possessed a very long 
mesentery, which rendered them freely movable. 

In tracing the colon from below upward it was seen to emerge from 
the small pelvis upon the left side, as usual, and then pass directly 
across the lower portion of the abdomen, coiling itself loosely in the 
right iliac fossa and right lumbar region, outside the sac containing the 
small intestine. It then entered this sac through an opening on the 
right side posteriorly, and, passing beneath a portion of the small 
bowel, ended in the ciecum in the superior lumbar region on the left 
side. The colon was strangulated at the point where it entered the sac. 

In attempting to relieve the condition it was necessary to resect the 
gangrenous cieoam, together with some six inches of the large intestine 
and a considei'able portion of the small bowel. In doing this the gut 
was crushed with an angiotribe, the cut ends invaginated, and the 
opening closed with an over-and-over suture. A side-to-side anas- 
tomosis was then made with a Murphy button between the lower end 
of the ileum and a loop of colon in the right iliac fossa. 

The patient’s resisting powers were so poor, and the operation was 
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SO complicated and extended, that death resulted. No autopsy was 
obtained, but the abdomen had been so freely opened that the condition 
was evidently as described. 

This case seems, in some respects, unique. In no other instance, 
so far as I am aware, has any portion of the colon been found within 
the sac of a duodenal hernia ; in fact, several writers state specifically 
that the colon invariably remains outside, as though this were an 
important characteristic of this form of hernia. This unusual feature 
is easily accounted for, however, by the mesentery of the crecum and 
colon being of abnormal length. 

Another anomalous condition is to be noted in the fact that the entire 
colon lay in folds upon the right side of the abdomen instead of encir- 
cling the hernial sac, as was to be expected. Such a malposition is 
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usually congenital, as I at first imagined it to be in this instance, and 
arises from rotation of the umbilical loop during fmtal life in a direction 
contrary to the normal, thus carrying the whole large bowel over to 
the right side, beneath the mass of small intestine instead of above it. 
This, however, is probably not the correct explanation in the present 
case. It is more likely that the c.T3cum and colon originally possessed 
au exceedingly long mesentery (Fig. 4), and that adherence of the 
descending colon in the left lumbar region failed to take place as it 
normally should in the course of the development of the individual 
(Fig. 5). The attachment of such a mesentery would be near the 
centre line of the body, close to or identical with that of the mesentery 
of the lesser bowel. Under these circumstances it can be imagined 
that the duodenal fosste might be present to even more than the average 
extent, because of the looseness of the mesocolon, which normally is so 
firmly adherent to the posterior parietal peritoneum as to practically 
form part of it. 

Hence if a duodenal hernia should occur, as it Avould probably have 
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an exceptionally good opportunity of doing, the sac would have a ten- 
dency to develop to the left of the large bowel instead of to the right 
of it, thus displacing the descending and transverse colon to the right 
side of the abdomen, providing the hernia were of large enough size. 

In the formation of a postperitoneal hernia such as the one under 
consideration, the duodenum enters the opening first, dragging after it 
the jejunum and then the ileum with their mesentery. The cmcum, 
being attached to the lower end of the ileum, would enter last. As the 
mouth of the hernia is situated toward the posterior aspect of the sac, 
the cfficum would be apt to pass beneath the greater portion, at least, 
of the small bowel, as was the case in the present instance. Strangu- 
lation of the colon would be quite likely to occur owing to stretching 
of the mesenteric vessels and pressure against the sharp edge of the sac. 

The fact that the colon alone was found to enter the sac, without 
any portion of the small intestine being present in the opening, seems 
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Desc. colon 
Area of adhesion 
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desc. mesocolon 
and prim, parie- 
tal peritoneum 
Jj. kidney 

at first a little confusing unless we remember that the duodenum passes 
beneath the peritoneum to the duodenal fossa, so that when a hernia is 
formed the remainder of the bowel is dragged through the opening 
into the space where the duodenum already lies. Hence only that por- 
tion of the bowel which has been pulled in, so to speak, can pass 
through the hernial opening. This condition, which is often found, to 
say the least, would seem to contradict the opinion of Moynihan that 
duodenal hernim almost invariably occur in the paraduodenal fossa 
beneath the plica venosa, as this would necessitate the entrance of the 
duodenum into the general peritoneal cavity before it could enter the 
sac (Fig. 3), which would lead to two sections of bowel being found in 
the opening instead of one. 

Since writing the above I have encountered, during an autopsy, a 
second case of left duodenal hernia. The patient died from gangrene 
of the small intestine, accompanied by severe hemorrhage (stomach and 
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bowels), arising from thrombosis of the mesenteric and portal veins^ 
which in its turn was dependent upon a “ hobnail liver.” The hernia 
was apparently in no way concerned with the fatal issue. 

The individual was an exceptionally strong and well-developed man, 
aged forty-seven years, who had always enjoyed good health. He had 
been subject, however, to indigestion, and occasionally experienced slight 
pain and uneasiness in the abdomen. 

The sac filled the entire left side of the abdominal cavity and pushed 
well over to the right of the median line. It contained all but six 
inches of the small intestine, the transverse and descending colon being 
spread out upon its upper and left outer surface, leaving the ascending 
colon and caecum in their normal position. The mouth of the sac was 
round and smooth and easily admitted three fingers. From it emerged 
the lower end of the ileum to join the caecum in the right iliac fossa. 
The opening was just to the right of the vertebral column, on a level 
with the crest of the ileum and toward the dorsal and inferior portion 
of the sac. Its free ventral border was occupied by the inferior 
mesenteric vein, while the left colic artery ran much further to the 
left, along the posterior abdominal wall. 

The small intestine, which appeared to be unusually short, was 
arranged in regular parallel folds, like a Mikulicz drain, running from 
the left below to the right above. The omentum was short and thick 
and pushed to the right side above the sac. There was no strangula- 
tion of bowel or mesentery. 


EARE CASE OF APPENDICULAR ABSCESS SITUATED BETWEEN 
THE LAYERS OF THE MESENTERY OF THE SMALL 

INTESTINE. 

APPARENTLY DUE TO A PERFORATION BETWEEN THE BASE OF THE 
APPENDIX AND CiECUM BY A ROUND WORM. FIRST OPERA- 
TION, DRAINAGE. SECOND OPERATION FOR OBSTRUCTION 
IN TWENTY-SEVEN HOURS. ENTEROSTOMY. STAR- 
VATION DUE TO HIGH POSITION OF FECAL FIS- 
TULA. THIRD OPERATION, SIX WEEKS. 

INTESTINAL ANASTOMOSIS. 

RECOVERY.’ 

By Joseph C. Bloodgood, M.D., 

OF BALTIMOUE, MD. 

I BRING this patient before the Society because of a number 
of rare and interesting features in a very complicated attack of 
appendicitis. It is the first definite localized abscess which I have 

1 This patient was exhibited before the Medical and Surgical Section of the Medico-Chirnr- 
gical Faculty of Jlaryland, Friday, February 20, 1903. 
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observed to be situated between the folds of the mesentery of the small 
intestine, nor previous to this observation have I been able to definitely 
demonstrate that an appendicular abscess was due to the perforation of 
a round intestinal worm. In the recent extensive literature on appen- 
dicitis I find that these two observations are unique; In the operative 
procedure (which wiU be discussed later in detail) necessary to com- 
pletely drain the abscess and to prevent peritonitis, so much gauze was 
introduced into the abdominal cavity that one could feel quite cer- 
tain that obstruction in some part of the lower portion of the ileum 
would follow. For this reason, twenty-seven hours after the first 
operation, without waiting for any sign of obstruction except distention, 
enterostomy was performed through the upper portion of the middle- 
line wound. At this second operation it was definitely ascertained 
that obstruction had taken place. Although the enterostomy was per- 
formed as low as possible, so much small intestine was excluded that 
the patient rapidly developed symptoms of starvation, which, in spite of 
rectal feeding, were extreme by the sixteenth day. The obstructed 
portion of the ileum did not become patent until all the gauze had 
been removed from the abscess cavity and until the abscess had prac- 
tically healed by granulation. This was demonstrated by the introduc- 
tion of methylene blue about the twenty-eighth day. The patient, 
however, was then in a condition of such extreme weakness and emacia- 
tion that no extensive operation could be attempted to close the fecal 
fistula. Between the twenty-eighth and forty-second day the fecal fistula 
was patched up on two occasions. The temporary closure in each 
instance lasted four to five days. During this time the patient’s general 
condition improved so much that on the forty-second day a more exten- 
sive operation with permanent lateral anastomosis was performed. It 
is now eight weeks since this operation, and you see that the child is 
in perfect health. Eight weeks ago she weighed twenty pounds ; to-day 
she weighs sixty-five. 

The mental condition, due, without doubt, to starvation, was one of 
great interest. It was fully established by the sixteenth day. For a 
few days after the enterostomy the child continued to recognize her 
family and attendant and played with various toys. On about the 
tenth day she refused to pay any attention to her former almost con- 
stant companion, a new doll, and did not recognize anyone. She would 
not answer questions, and after the sixteenth day hardly ever articulated 
any sound except a low moan. She picked at the bed-clothes, and if 
she had not been restrained with a strait-jacket would have removed 
all dressings. Whenever she was fed or dressed she attempted to bite 
the nurse or surgeon. The appetite was ravenous. Only on the 
rarest occasions did she refuse nourishment. The fecal material which 
was discharged from the upper loop of the enterostomy was usually 
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well digested. Attempts at feeding through the lower loop failed. 
Rectal feeding was not well borne. The emaciation was extreme. 
Twenty pounds on the forty-second day. The child, as a rule, slept 
fairly well at night ; during the day she was restless, with frequent 
moaning. There was never nausea or vomiting. The examination of 
the urine was negative. After the sixteenth day, when these symptoms 
were pretty well established, the patient’s general strength remained 
about the same. To all appearances she had enough intestine to pre- 
serve life. This was the most encouraging sign and justified our delay 
in attempting to re-establish the continuity of the intestine until we 
were quite certain that the obstruction had been relieved. I was never 
able to definitely ascertain how much of the small intestine was 
excluded. I have never previously observed this extreme mental con- 
dition due to starvation, and it is interesting to note that this patient 
received enough nourishment from the upper portion of the small intes- 
tine to carry on the function of the lower centres of the brain only. 
The higher nerve centres were to all appearances inert. The recovery 
after the anastomosis from both the physical and mental condition of 
starvation was a very gradual one. Unfortunately, careful notes were 
not made. According to my recollection, she called me by name for 
the first time at about two weeks after the anastomosis. It was in- 
teresting to note that her memory of previous events should be so good ; 
the probabilities are that she had not seen me a dozen times before she 
entered the comatose state. To-night you see a perfectly healthy child, 
without a sign of mental or physical disease and no indication of her 
illness except the healed abdominal wound. The child weighs, I should 
say, about ten pounds more than she did previous to her illness. In an 
older individual we would not expect such a rapid convalescence. 

Note, July, 1903. It is now nine months since the operation, and I 
am informed by Drs. Hildebrand and Yost that the patient is in perfect 
health, and has exhibited no symptoms of postoperative neurosis or any 
sign of intestinal obstruction in spite of the extensive postoperative 
adhesions which must be present. 

Clinical History in Detail. 

M. Iv., white, aged eight years. Family and personal history nega- 
tive. Always a healthy child. I was asked to see the patient in Glen 
Rock, Pa., by Drs. Hildebrand and Yost. The child had been sick 
thirty-six hours. There was no history of definite previous attacks, 
although the child had complained for a number of months, at irregular 
intervals, of .abdominal colic, and had on a few occasions passed a 
round worm. The present attack was ushered in by severe abdominal 
pain referred to the umbilical area. This pain had increased somewhat 
in severity, but had not changed in character or location. Nausea 
and vomiting were absent : the bowels moved after the use of cathar- 
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tics. WJien first seen bj her physician last night, twenty-four hours 
after the beginning of the illness, she was complaining of abdominal 
pain. On palpating the abdomen they found that all the muscles, 
chiefly the recti, were held slightly rigid. The child stated that the 
umbilical area was most tender. The pulse and respirations at that 
time were but slightly accelerated, and the temperature was 100° P. 

I saw the patient on the morning of November 14th, thirty-sis hours 
after the beginning of the illness. The mother told us that the child 
had passed a very restless night, sleeping but little on account of pain 
In the abdomen. 

Examination. Temperature 101° F,, per rectum ; pulse 110 ; respira- 
tions 24 to SO, chiefly thoracic. The girl has the appearance of a very 
healthy child ; the muscles are firm; skin of good color ; there is very little 
subcutaneous fat. The face has an anxious expression and the cheeks 
are slightly flushed, but there is not the drawn or pinched look of a child 
with peritonitis. The character of the pulse, although accelerated, is 
o-ood. She complains of constant pain in the middle of the abdomen, and 
not in the epigastrium or in the right or left side. When the bowels 
moved during the night there was no pain, and voiding urine gave 
no discomfort. The abdomen looks but slightly distended; the dis- 
tention is slightly more marked in the middle zone, beginning a little 
above the umbilicus and extending to within a few centimetres of the 
pubes. On palpation both recti muscles are held so rigid that it is im- 
possible to make any depression. This muscle spasm is most marked 
from midway between the ensiform and umbilicus down almost to the 
pubes. There is no muscle spasm in either lumbar fossa. Muscle spasm 
is slight in both iliac fossse, perhaps slightly more marked in the right. 
On percussion the liver dulness is not obliterated, nor splenic dulness. 
The abdominal note is practically normal in the epigastrium and the 
flanks and left iliac fossa. In the umbilical and upper hypogastric 
regions extending slightly into the right iliac fossa the percussion note is 
not flat, but in view of the distention in this area is very much less tym- 
panitic than if the distention was due to bowel. This area of impaired 
resonance combined with pain and intense muscle spasm associated 
with fever indicated an acute inflammatory process, probably abscess 
in the middle zone of the abdomen. There were no symptoms what- 
ever of obstruction. For this reason I was inclined to feel that we 
should find an abscess, although an unusual position for an appendic- 
ular abscess. 

Operation. Ether. As soon as the patient was completely narcotized 
the abdominal muscle spasm disappeared, and one could palpate in the 
middle zone of the abdomen a mass about the size of the two fists 
(10 X 10 cm.), slightly movable from right to left, but not from above 
down. For this reason the abdomen was opened in the middle line from 
a point a few centimetres above the umbilicus down to the pubes. On 
opening the peritoneal cavity there was no fluid, fibrin, or adhesions. 
The small intestines were slightly distended and perhaps the loops over 
the abscess were a little injected, but there was no peritonitis andpo 
exudate. Beginning at the cjecum and extending at least to the third 
lumbar vertebra between the folds of the mesentery there was a mass. 
The exudate at the junction of the appendix and csecum and ileum was 
sufiicient to obliterate the appendix. Whether the appendix had an 
unusual position between the folds of the mesentery beneath the ileum 
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at the junction of the osecum I could not tell, but at this point there 
was an exudate of fibrin obliterating anatomical marks. There was 
no exudate iu the mesocolon behind the csecum. On separating the 
exudate at the junction of the ileum and caecum pus was encountered, 
and a large abscess cavity was found extending toward the vertebral 
column between the folds of the mesentery. 

I considered the possibility of making a lateral incision to the outer 
side of the caecum and attempting to drain the abscess from this posi- 
tion, thus avoiding the danger of obstruction, but it could be easily 
demonstrated that it was impossible. The only way to properly drain 
this abscess and protect the peritoneal cavity was to use the middle- 
line incision, pushing the small intestines up and to the left and pack- 
ing the gauze between the bladder on the lower side and the caecum on 
the right. A great deal of packing was necessary to wall off the 
peritoneal cavity and to prevent leakage of the pus into the pelvic 
cavity. Although I attempted to use as little packing as possible, I 
felt quite certain that obstruction would be produced. For this reason 

I asked Dr. Hume, who assisted me, to remain with the patient and 
bring her to Baltimore that afternoon or the next morning. 

Note on admission to the Union Protestant Hospital, November 15th, 

II P.M., about twenty-four hours after the operation: Teruperature 
101.6° F., pulse 138, respiration 45. There is a symmetrical distention 
of the abdomen occupying the umbilical and epigastric area above the 
gauze drain ; the distention is less in the flanks. The liver dulness is 
slightly obliterated ; the child is restless ; although the pulse is rapid 
it is of good character. Since the operation at Glen Rock there has 
been no nausea or vomiting, and the pulse, which was 178 after the 
operation, has varied between 130 and 140 ; the respirations from 24 to 
32. The child complained of some abdominal pain, but slept at in- 
tervals during the night. From the clinical picture at this time one 
could not be certain that there was definite obstruction ; distention of 
the degree present is frequently seen after laparotomy. I felt, how- 
ever, that in view of the extensive gauze drainage the probabilities 
were that obstruction had been produced, and I did not consider it wise 
to delay for more definite symptoms. 

Second operation for obstruction, twenty-seven hours after drainage of 
abscess, November 15th, 3 p.m. The closed incision above the gauze 
drainage in the middle line was opened ; the packing apparently had 
remained in place undisturbed. It was surrounded on the upper and 
left side by coils of slightly adherent and considerably distended small 
intestine, and to the right side by the caecum, which was not distended ; 
to the lower side by the bladder. The transverse colon, which was 
exposed, was not distended. On separating the coils of small intestine 
from the gauze packing there was an exudate of fibrin and cloudy 
fluid, indicating at least beginning local peritonitis. The abdominal 
cavity about the gauze drainage was protected by new strips of gauze 
and then the packing of the abscess was removed. There had been 
some little leakage, and the cavity had contracted down to the diameter 
of the gauze introduced into the abscess cavity, about 5x3 cm. The 
cavity was lined, not by granulation tissue, but by a slightly hemor- 
rhagic, necrotic exudate, and I found two or three round worms. This 
cavity was sponged out and again filled with bismuth gauze. A second 
incision was made to the right of the ca3cum, and a piece of gauze was 
passed through the mesentery of the caecum into the abscess cavity. I 
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think now that this was an_ unnecessary procedure, but I felt at that 
time that drainage from this side might allow an earlier removal of 
the drainage into the cavity from the middle line; but one could only 
make a small opening through the mesentery of the ctecum, as a larger 
opening would have jeopardized the blood supply. This completed the 
toilet for the drainage of the abscess. About the gauze which extended 
into the abscess cavity more gauze was placed in order to protect the 
general peritoneal cavity. I then selected a loop of small intestine as 
near as I could to the cjecum, but a loop that would not come in con- 
tact with the gauze drainage. I felt that if I selected a loop in contact 
with the gauze drainage it might become obstructed. This loop was 
brought out of the middle-line incision above the umbilicus and held 
in place by gauze packing^ between the loop and the parietal perito- 
neum. Before suturing this loop in place it was opened and the dis- 
tended gut emptied of its fluid and gaseous contents. The large 
accumulation of gas and fluid in the upper loops of the small intestine 
and the non-distended condition of the small intestine near the CEecum 
were pretty clear evidences of obstruction. I considered that if I did 
not empty the upper portions of the small intestine during the operation 
I could not expect with certainty that they would empty themselves. 
In addition, the immediate relief of the marked distention gave more 
room for proper drainage and partial closure of the wound. The con- 
dition of the wound at the end of the operation was as follows : In the 
upper end of the incision the open loop of the intestine surrounded by 
gauze; the next 8 cm. the recti muscles were approximated with silver 
wire; below this the gauze packing protecting the general peritoneal 
cavity ; then the gauze and rubber protective drainage into the abscess 
cavity. 

Recovery from the Second Operation, The patient was considerably 
shocked. The temperature arose quickly to 103.6° F., pulse 160, 
respiration 28, leucocyte count 25,000. Six hours after operation a 
subcutaneous infusion of salt solution was given. Three hours later 
the patient was critically ill. Bacilli were found in the blood. The 
clinical picture was one of acute toxmmia. At this time Dr. Hume 
gave the patient an intravenous infusion of 325 c.c. of silver nitrate 
solution. Within twelve hours her condition was very much better. 
In forty-eight hours the patient had completely recovered from the 
shock. 

During the remainder of the child’s illness there were no complica- 
tions to be dealt with except the eczema produced by the fecal dis- 
charge and the condition of starvation. 

The Treatment of the Fecal Fistula. From November 15th_ to 
December 16th the fecal fistula demanded almost hourly attention. 
For the first few days we were able to collect the fecal matter from 
the upper loop of the intestine through a rubber drainage-tube, 
but about this time it became almost impossible to keep the tube 
in place. Three or four round worms perforated the wall of the 
intestine about the tube and weakened the wall. The opening became 
larger and allowed leakage around the tube; any attempt at high 
introduction of the tube met with some obstruction. The leakage pro- 
duced an extensive eczema of the skin of the abdomen. The patient 
did not stand the continuous bath treatment, which was tried for two 
or three days. A number of methods were attempted to protect the 
skin from the fecal discharge. Finally, Dr. Fisher succeeded in placing 
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a piece of rubber dam used by dentists about the intestinal opening 
in such a manner that the contents of the intestine passed through an 
opening in the rubber were collected there. . In this way the skin was 
protected. Our usual method in fecal fistula is to keep a rubber 
drainage-tube in the upper loop to collect the discharge and every few 
hours to pass a catheter into the lower loop, and then introduce the 
contents collected from the upper portion of the intestine into the 
lower ; that is, to feed the patient into the lower portion of the intestine 
with the partly digested contents of the upper. I used this method 
first in 1897 in a case of strangulated femoral hernia.’ 

Unfortunately this method could not be used in this case. A per- 
manent tube could not be introduced far enough into the upper loop of 
the intestine to prevent leakage, and the obstruction prevented feeding 
in the lower loop. This obstruction was not relieved until about 
December 13th, almost four weeks after the operation. At this time 
we were able to demonstrate that methylene blue introduced into the 
lower small intestine appeared in the discharge from the rectum, and 
also after feeding through the lower loop normal stools were ejected 
from the rectum. Having demonstrated that the obstruction was 
relieved, the condition of the patient demanded that the fecal fistula be 
closed. 

Closure of Fecal Fistula. On December 15th, the twenty-ninth day, 
without ana33thesia, the loop of the intestine in the upper portion of 
the wound which had been opened was partially separated, drawn 
partly out of the wound, and a rather rough lateral anastomosis made 
just below the divided ends. These were then closed. The suture 
was difficult because the peritoneal surfaces were covered with granu- 
lation tissue. I felt that an attempt of this kind should be made first, 
because the general condition of the child contraindicated ancesthesia, 
and the condition of the skin, although it had improved very much 
since the use of the rubber dam, was still sufficiently bad, and it would 
have been difficult to prevent infection if the general peritoneal cavity 
had been opened. Fortunately, this suture held perfectly for three days. 
During this time the eczema practically disappeared and the child’s 
strength increased ; there was no question that the obstruction had been 
relieved, as there were normal stools. During the next four days the 
suture began to leak and demanded daily patching. For this reason on 
December 22d I felt that the condition of the child and the skin would 
allow an opening of the peritoneal cavity without great danger. This 
was done to the left of the rectus, and two loops of intestine adherent 
to the wound which appeared to be the upper and lower loop were 
anastomosed by lateral suture. I did not think it was justifiable to 
separate all the adhesions and so make certain of the proper loops of 
the intestine. Fearing, however, that the anastomosis might have been 
made between an upper or only a lower portion of the intestine, I patched 
up the original suture of the gut in the wound. Following this opera- 
tion it was quickl}’- demonstrated that the lateral suture had failed to 
restore the continuity of the alimentary canal. The patched-up suture 
in the wound was soon beyond further repair. Fortunately, however, 
these two temporary sutures in the wound had allowed the skin to 
completely recover from its eczema, and the restoration of the alimen- 


’ Operations on 459 Cases of Hernia, etc., Johns Hopkins Hospital Reports, toI. vii. 
VOt. 126, NO. 4.— OCTOnEH, 1203. 40 
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tary canal to its complete function gave tlie patient opportunity to 
gain in strength. The moment the temporary suture became irrepar- 
able, on December 27th, I decided to makefile attempt at a permanent 
anastomosis of the two loops in the wound. The temporary suture bad 
performed good_ service for almost eleven days. Fortunately, at Ibis 
time, all the original gauze drainage into the abscess cavity and its 
surroundings had been removed, and the wound was practically closed 
up to the fecal fistula. At this last operation on December 27th the 
two portions of the intestine in the wound were separated and drawn 
out of the peritoneal cavity until there was at least 6 cm, of normal 
peritoneal surface. I was surprised at the few adhesions. They 
extended hardly more than 1 cm. beyond the parietal peritoneum of 
the wound. There was little difficulty in separating and withdrawing 
these two loops of intestine and at the same time protecting the peri- 
toneal cavity with gauze. That portion of these two loops forming the 
fecal fistula which was covered with granulation tissue was excised. 
This left practically normal intestine. A long lateral anastomosis was 
then made — at least 3^ cm. — beginning about IJ cm. from the cut end. 
The ends were invaginated and closed. The anastomosed gut was 
allowed to drop back into the peritoneal cavity. It, however, was not 
pushed back. About IJ cm. projected beyond the skin. It was left 
in this position and surrounded with a few pieces of gauze. Only two 
sutures were placed in the lower portion of the wound. I considered 
that a lateral suture was much safer than an end-to-end, and that it was 
better not to make any attempt at complete closure of the wound. The 
result apparently has justified this procedure. The suture held. The 
projecting anastomosed loops were rapidly withdrawn into the abdom- 
inal cavity and, after the removal of the gauze, became adherent to 
the recti muscles, and within three weeks the wound closed over with 
granulation tissue, and to-night, four weeks after operation, is com- 
pletely covered with epidermi.«. The child has never exhibited symp- 
toms of obstruction since the anastomosis. 

In reporting the fortunate result of such a difficult and complicated 
surgical case it is only just to add that such results in surgery would 
be impossible except in a well-equipped hospital. In this instance 
especially I am convinced that the operative surgery- would have been 
of little avail without the faithful and skilled attention of the trained 
nurse and the constant vigilance of the resident surgeon. 


THE RESULTS IN BLOODLESS REPOSITION OF CONGENITAL 
DISLOCATION OF THE HIPS, WITH A REPORT OF CASES. 

By Gwilym G. Davis, M.D., 

OF PHILADELPHIA. 

The cases reported were all subjected to forcible correction two to 
five years ago. 

Case I. — Boy, aged three j-ears ; walked since the age of thirteen 
months. There was marked lordosis, limping, and a shortening of 
the affected (right) limb of one and a quarter inches (3,25 cm.). He 
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was placed in bed and extension of four pounds applied, with the limb 
in an abducted position, for eight weeks. He was then etherized (Decem- 
ber 1, 1900), the adductor muscles cut, and the head of the femur re- 
placed by flexion, abduction, and outward rotation, as advised by Paci. 
As reluxation occurred on attempting complete extension of the limb, 
it was bound in an abducted and externally rotated position on a 
straight posterior splint, which extended from beneath the back out along 
the posterior surface of the thigh to the knee, and he was confined to bed. 
The luxation recurring, the bone was again replaced and extension of 
four pounds, with the limb in the abducted position, was again applied. 
At the end of two months the leg was rotated strongly outward and 
the limb placed in plaster in marked abduction. At this time the 
head readily left its new position. Two months later the plaster was 
changed, the limb brought somewhat down, and a new plaster cast 
applied, with the limb markedly everted. The head now seemed fixed, 
and a few weeks later he was allowed to walk around. The plaster 
cast was afterward replaced with a metal brace, which held the foot 
in marked eversion. 

On examining him now, two years and five months after reposition, 
we find about 2 cm. (four-fifths inch) shortening — a gain of 1.25 cm. 
The lordosis has almost entirely disappeared. The movement up and 
down in the hip is no ‘longer present, and the head is now firmly fixed 
at the upper anterior edge of the acetabular region. It is what is 
termed an upward and anterior transposition. Instead of the head 
being loose on the dorsum of the ilium above and posterior to the 
acetabulum, it is now firmly fixed at its upper anterior edge. The 
functional result is good, as the movements of the hip are free and 
painless; houses roller-skates, but there is still some limping, which is 
not at all marked. This is not an example of a perfect result, but 
it is a satisfactory result, as the only disability which remains is that 
due to shortening, which can be compensated by the high shoe. There 
is twisting of the neck in this case. 

Case II.— -A girl, aged four years, born after a difficult parturition. 
Had been walking for a year and seven months previous to applying 
for treatment. Her peculiar waddling gait was noticed since she 
began walking. She was very unstable on her feet, falling readily. 
Lordosis was marked, the left trochanter being 3.5 cm. and the right 
3.75 cm. (one and a half inches) above NSlaton’s line. She was put 
to bed for six weeks, with first three and then five pound.s’ extension, 
with the limbs widely extended. She was then etherized, the adductor 
longus tendons cut, and both hips were readilj’^ reduced by the manipu- 
lations used in the previous case. A plaster cast was then applied, 
holding the limbs abducted not quite to a right angle, and rotated out 
so that the heels and toes were in the same transverse straight line. 
For convenience in handling and strength, a splint was fastened 
across the thighs from one to the other just above the knees. After 
two months a new cast was applied and the limbs brought partly down. 
As the right hip showed a tendency to slip out of position, a new cast 
was applied and continued below the knees. Seven months after 
reposition the right leg swelled and showed evidences of pressure 
(probably by the anteverted head pressing the femoral vein against 
the cast), so the cast was removed and reapplied. Two months later 
a plaster cast was applied to the hips and thighs and continued down 
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with jointed side irons to the shoes, where they were fastened, keeping 
the feet everted. She now began to walk a little sideways by holding 
onto the bed. One month later, ten months after reposition, she walked 
with crutches. All apparatus has been discontinued for more than a 
year. 

On examining her, now two years and five months after operation, 
the left hip is found to be apparently normal in every respect. The 
right hip is found to be somewhat higher up and anterior than normal. 
On measuring it is found to be 2 cm. (four-fifths inch) shorter than 
the left. In other words, it is in a position of anterior and upward 
transposition. It seems firm and does not slide up and down when 
pressure is made on it. The lordosis is gone, but she still limps, which 
may partly be removed by the elevation of the sole of the shoe. 

Case III. was a girl, aged three jmars, with both hips dorsally 
luxated. The trochanters were very prominent and she walked with 
difficulty, wabbling from side to side. 

She was etherized, the adductors cut, and both hips replaced by 
manipulation. She was put up in plaster, the legs being abducted in the 
frog position, not quite at right angles to the body. In five weeks 
another cast was applied and left for another month. One hip was 
then found to be out. The cast was reapplied and a month later the hip 
was again found to be out. Operation was advised and refused. An 
extension brace was then applied and the child allowed to go around 
on crutches. After coming for awhile as an out-patient the case dis- 
appeared, the father being apparently desirous of escaping paying for 
the apparatus, and it was impossible to find him. 

In this case one hip remained in place ever since its first replace- 
ment and never showed any tendency to come out again, even tnough 
the child had been walkine on it for a couple of months. This case 
was lost sight of about six months after replacement. A fair result 
could have been obtained by brace treatment in the other hip also had 
attendance been continued. 

Case IV. — A girl, aged eight years, I showed to the Pediatric Society 
over three years ago. One hip was replaced five years ago by manipu- 
lation, the other by operation. A skiagram demonstrates a perfect 
anatomical result in the hip replaced by manipulation, and that the 
functional result in this hip is absolutely perfect now, five years jater. 
The operated hip is firmly fixed in an anterior upward transposition. 

To sum up, out of seven dislocated hips in four patients, one was 
operated on and one was lost sight of while under treatment. Of the 
other five, two were anterior transpositions and three were appar- 
ently perfectly normal in every way five years, two and a half years, 
and the last six months after replacement by manipulation. 

Of the two anterior transpositions, one was a single dislocation in a 
boy, with a twisting of the neck of the femur ; and while there is some 
shortening and limp remaining after two years and five months, the 
result is still satisfactory, becavise the head has become fixed and the 
centre of gravity has been thrown farther posteriorly. The former 
prevents any further increase of disability as age advances; on the 
contrary, the functional results will probably improve rather than 
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retrograde. The latter removes the tendency to lordosis, which later in 
life may prove very distressing. 

The other transposition occurred in Case II., a double one, in which 
the other hip remained reduced in the acetabulum. This leg showed 
a shortening of about four-fifths of an inch, and the resulting limp is 
quite distinct. The fact, however, that one has been able to reduce 
one hip perfectly and fix the other one mates the result in this case 
also a satisfactory one, as the lordosis and tendency to increase have 
both been eliminated and the walking much improved. She plays 
and goes to school without getting tired. Previous to treatment the 
disability in this child was quite marked, as she was very unstable on 
her legs and frequently fell down. It is now two years and five months 
since reposition. 

As regards the method of reduction, it is too intricate a subject to 
be discussed at this time ; but I might state that these hips were prac- 
tically all reduced by the method of circumduction as practised in 
traumatic luxations and as applied to congenital and pathological 
luxations by Paci, of Pisa, since 1888, with the addition of tenotomy 
of the adductor longus tendon. 

There are two principal ways of replacing congenitally luxated hips. 
One is by an open operation in which the way for the head is cleared 
by the knife, and the other is forcible reposition, combined or not with 
extension and tenotomy. The latter has also been called the bloodless 
method in contradistinction to the open cutting operation. 

Let us inquire into the results of the method by forcible reposition. 
In so doing it is essential that we bear in mind that different oper- 
ators have different standards of what constitutes a cure. An exact 
reporter will of necessity have less so-called cures than an inexact one, 
and yet the results of the former may be better than those of the 
latter. The difference in the results of various cases is comparative!}' 
slight. They shade gradually from the bad into the good, and it is 
very difficult to draw a positive line of distinction. The age also has 
a marked influence on the results, and the older the patient the more 
difiicult is it to achieve good results. There is likewise a considerable 
difference in the cases themselves, and this modifies the results. It is 
obvious that, with deformed femoral heads and necks and undeveloped 
acetahula, perfect results are an impossibility. 

The difficulty of securing absolutely perfect results caused Paci to be 
e.xtremely conservative as regards what was achieved. He only ])ro- 
fessed to put the head as near as possible in the acetabulum, and in 
his earlier writings, at least, he did not claim to put the head abso- 
lutely back into a normal position. It was only after he had been 
working six or seven years that, in 1894, he Avas able to obtain a speci- 
men post-mortem which had been replaced by his method by A. Nota, 
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of Turin, four months prev^iously. This showed both acetahula well 
formed, but one better than the other, thus conclusively demon- 
strating what had been doubted previously by Lovett, Lorenz, Kirmis- 
son, and others. Thus we may accept as a demonstrated fact that 
within a period of four months from the time of reposition it is possible 
for at least a certain proportion of, the replaced hips to have again 
resumed a practically normal condition. Kirmisson has always held 
that true repositions were veiy rare, and the conservative position of 
Paei has already been alluded to. When Lorenz, however, began 
practising the forcible reposition, he claimed that his results were 
absolutely curative and that the reposition was exact. 

Kirmisson replied to this at the Paris International Congress in 
1900, and showed that the skiagraph has demonstrated his former posi- 
tion to be correct; and Lorenz himself now speaks of “ anatomical re- 
sults,” by which is meant that the head of the bone is shown apparently 
well seated in a socket, with a good overhanging edge to support it. 
Cases in which a displacement of the head can be shown are spoken of 
as transpositions. In these the head is usually fixed either anteriorly 
or anteriorly and upward. Prom this it is readily seen that when 
writers speak of a cure, one is not certain what is the actual condi- 
tion obtained. Even when the result is a so-called cure by transposi- 
tion, the functional results may be and usually are excellent. What 
some operators would call anatomical results (or cures) others might 
call transpositions. 

When one considers the immediate results they may be either good 
or bad. If good, the head may be replaced at least approximately at 
the site of the original acetabulum with no serious effects from the 
manipulations emplojmd. If bad, there may be a failure to replace 
the bone and serious injuries may be occasioned by the efforts at re- 
duction. That the danger of serious injury being produced wms appre- 
ciated by Paci is evidenced by his carefully cautioning against the use 
of undue force, for fear of fracturing the femur. The manner in which 
Lorenz applies forcible reduction is, however, mainly characterized by 
the exercise of great force ; therefore, one is not surprised to find the 
resultant injuries both numerous and extensive. Paci in some of his 
cases used such mild manipulations as not to require an anaesthetic. 
Lorenz' states that in 450 cases he had three deaths from chloroform 
and shock alone ; in addition there were eleven fractures of the neck 
of the femur, one of the pubic bone, one of the ilium, three paralyses 
of the peroneal nerve, seven of the anterior crural, besides some of the 
sciatic, and one total gangrene of the extremity. There were also in- 
stances of stiffness of the joint and the serious ruptures known as 
Narath liernim. 

1 Heilung der angeborenen Huftgelenks-VerrenkUDg, Wien, 1900. 
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Heusner, of Barmen/ says that he and Hoffa have had even more 
serious results. Hoffa (German Congress, 1899) has liad tearing of 
the soft parts (vulva and urethra), fractures and separation of the 
epiphyses, paralysis of the sciatic and anterior crural nerves, and sup- 
puration of the hsematomas which formed at the site of the rupture of 
the adductors. He even lost one child of six years, 

Drs. Wilson and Dinkelspiel state that one of the patients operated 
on by Prof, Lorenz in this city during his recent visit was also seized 
with convulsions and went into a stupor, which, however, did not end 
fatally. 

The dangers of circulatory disturbances occurring is shown by ray 
Case H., in which some time after reposition the leg became swollen 
and blue and the cast had to be removed. This was due to the head, 
as it came forward, pressing the femoral vein against the inside of the 
cast. The Narath hernise alluded to were described by Narath,^ of 
Utrecht, who said they had occurred in 12 per cent, of his cases. They 
were large hernise which came down beneath Poupart’s ligament, and 
were supposed to be due to teariug of the fascia lata and other tissues 
in front of the head of the femur. Lorenz, both by his writings and 
demonstrations, has advocated the exercise of such extreme force in 
attempting reductions that his followers will probably repeat some of 
his bad as well as his good results. 

When we come to consider the ultimate results we find that we must 
allow some time to elapse before assuming them to he definite. When 
a congenitally displaced hip has been replaced it is not as if the case 
was one of traumatic luxation. In the latter a normal head goes backi 
to a normal acetabulum and stays there ; in the congenital a more or 
less altered head goes back to a more or less altered acetabulum and' 
often does not stay there. In Case IV., one of congenital double luxation, 
on one side the hip remained in place, but the other persistently luxated 
and was, therefore, operated on by open incision. One hip in Case 
III. persistently reluxated and was put under treatment by apparatus. 
One hip of Case II. also came out, but was eventually fixed in an ante- 
rior transposition. In Case I., of single luxation, the head was only 
fixed by repeated reluxatious. 

This tendency to reluxation seems to. exist in airproximately one-half 
the cases. In my own experience the cases that have remained reduced 
have done well from the start, and have shown but little tendency to 
reluxation at any time after replacement. The exact position of the 
head of the femur cannot be determined while the fixation bandage is 
on. Therefore, it is at the time of the first removal of the plaster 


■> ZeilschriafiirorthoptedischeClilrUTgie, 1902. 
= Report of German Surgical Congress, 1899. 
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bandage that one is able to determine whether or not reduction has 
been maintained. If it has not, reposition must again be performed. 
In most of the cases which show a more or less marked tendency to 
relnsation a good result can be obtained by means of prolonged treat- 
ment. They usually constitute the cases known as transpositions, in 
which the head of the femur, instead of being placed exactly in the 
acetabulum, is more toward its upper edge or upper anterior edge, near 
the anterior inferior spine of the ilium. These patients can usuallj’^ 
walk fairly well without marked fatigue. The limb is usually shorter 
than normal, but its range of movement is good. Some limping 
usually persists in spite of a high shoe, and if the case is a double one, 
with one hip replaced and the other transposed, the limping may be 
marked. The lordosis is in most cases nearly or quite abolished. It 
is evident that good results cannot be expected if the bones are abnormal. 
The neck or shaft of the femur may be twisted so that when the foot 
points forward the head is in a position of anterior transposition. Some 
of these cases can be remedied by doing a subtrochanteric osteotomy 
and turning the foot more outward. 

In other cases instead of the head and neck forming an angle of 130 
degrees or more with the shaft it may form a right angle or less. This 
causes a condition known as coxa vara, and the thigh is more or less 
fixed in an adducted position. Abduction in these cases is much 
restricted. Shortening is also present. When there is a deformity or 
partial lack of the cotyloid cavity and head of the femur, complete 
failure might occur, or considerable shortening with a more or less 
marked coxa vara condition, even if one was successful in fixing the 
head. 

Let us now look at some of the statistics which have been brought 
forward as illustrating the results of the method of forcible reposition : 

Lorenz, in his book published in 1900, gives, out of 212 cases, 108 
anatomical cures in which the skiagraph showed the head under a good, 
overhanging, acetabular edge. Of these 108, 61 were one-sided luxa- 
tions occurring in 102 cases, and 47 were in children with double 
luxations and occurred in 110 joints in 55 children. Subluxation 
occurred in 20 cases and forward and upward luxation in 82 cases. 

Hoffa,* out of 64 cases, 42 single and 22 double, reduced all ; they 
varied from two to eight years in age. Great injuries were done to 
the soft parts, etc. Of the 42 single repositions, 4 remained cured 
and 1 of these was found to have a condition of coxa vara. In 1 
case complete rel luxation followed ; in 25 the head was transposed in 
front and up, and in 11 more anterior, near the anterior inferior spine. 
Of the 22 double luxations, in 3 both sides reluxated ; in 4 there was 


' Arcliiv fur klin. Chirarg., Bd lix., S. .525. 
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reposition on one side and transposition on tlie other; and in the 
remaining 15 there was transposition in the hips of both sides. 

Max Schede’s clinic, as given by Petersen,* in 113 cases, 61 single 
and 52 double, there were 6 cures ; in 48 the head was near the correct 
position in the acetabulum, and in 59 it was transposed anteriorly. 

Mikulicz’s clinic, as given by Drehmann,' in 131 cases there was 
failure to replace in 7, 1 of which was over ten years of age and the 
other 6 from four to ten years. In 118 repositions, operation was 
later done in 6 for relaxations; in 4 cases the results were not known, 
and 2 cases died, leaving 106 — 82 single, 42 double ; 87 of these 
have been under treatment one-half year or more — 66 single, 21 double. 
Of the 66 single, in 48 reposition remained and in 18 was transposed. 

Of the 21 double cases, with 42 hips, 6 failed, 14 were transposed, 
and 22 remained in position. 

Heusner (German Congress, 1899) considered in 10 per cent, the 
results excellent, in 30 to 50 per cent, good after long treatment, and 
in the remainder unpromising. 

Karl Ludloff, in 11 cases, claims satisfactory results in 9 ; 2 were 
nearly ideal, 4 were good, 3 showed coxa vara ; in 1 was a partial re- 
luxation, and in 1 there was a double coxa vara with marked restric- 
tion of motion. 

Among others, Kollicker, in 25 single and 13 double cases, claimed 
only two cures ; Codivilla, in 66 cases, four to five, and Klimmel about 5 
per cent., stating that unfortuate occurrences are not rare. 

The experiences of American surgeons — Bradford, Whitman, Sher- 
man, Ridlon, and others — have been much like those already related. 

In considering the various facts here presented, one may fairly con- 
clude that Kirmisson had good grounds for stating that perfect reposition 
was rarely attained. They also furnish evidence of the good judgment of 
Paci in refraining from claiming for his method an absolute cure. If one 
is critical, as is apparently the case with Kirmisson, Hoffa, Kollicker, 
Schede, Codivilla, and others, then one will call 5 per cent, cured. If 
one is more easily satisfied, then the cures will amount to 50 per cent., 
as in the case of Lorenz, or more, as in the case of Mikulicz. The 
truth probably is that the results in the hands of the various operators 
do not differ so much as do their statistics. It appears to be the fact 
that total failures below the age of six to eight years are comparativ’ely 
rare ; that approximately one-half the cases are replaced in a more 
or less normal acetabulum and are kept there ; that a small propor- 
tion of these are apparently quite normal ; that in most of the 
remainder the head is transposed forward or forward and upward and 


' Deutsche Zcitschria filr Chirurgie, Bd. 1., S. 531. 

- Zeilschria filr Orthopaedlsclie Chirurgie, 1903, p. 301. 
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remains in this ijosition. In many of these cases of partial repositions 
the condition can be subsequently improved, as pointed out by Whit- 
man, Max Schede, Bradford, Kirmisson, and others, by .subsequent 
operations, as osteotomy. A certain number of cases seem to do well 
from the moment of reposition and remain in place without trouble ; 
perhaps half show more or less of a tendency either to slip backward 
into their previous luxated position or anterior. These are to be treated 
by subsequent reposition and reapplication of the bandages and the use 
of various forms of apparatus. To speak of a cure soon after reposition 
has been performed is ridiculous. Lorenz stated that he did not bring 
the legs parallel to each other for two years after reposition. The 
exact power possessed by the human economy to form a new joint is as 
yet a matter of doubt. The pathological preparations obtained of joints 
which had been replaced some time before death, as those of Paci, 
Bradford, Ochsner, and others, show that good joints do form, but 
they may have been nearly normal at the time of reposition. The 
fact that deformities of the head, neck, and acetabulum may exist 
should cause one to be guarded in promising as to the results to be 
achieved by treatment in any given case. 


TOETUOSfTY OF THE AOETA. 

By Joseph Sailer, M.D., 

AND 

G. E. Ppahler, M.D., 

OP PHILADELPHIA. 

In the course of a series of studies upon lesions of the aorta, which 
consisted of careful clinical examinations combined with fluoroscopic 
and radiographic examinations, we were surprised at the frequency with 
which some of the lesser signs of aortic aueurism were present. Among 
these were inequality of the radial pulses, suprasternal pulsation; 
tracheal tugging, accentuation of the aortic second sound, and brassy 
cough. Not infrequently the patients complained of certain other symp- 
toms, particularly dyspncea, anginoid attacks, and localized pains. In 
many cases aneurism was undoubtedly present, either causing charac- 
teristic pi’essure symptoms or being manifest as an external expansile 
pulsation. In a number of cases, however, we observed with the fluoro- 
scope an expansion in the shadow of the aorta at the level of the fifth or 
sixtli dorsal vertebra, extending from one-half to two inches to the left. 
This, we supposed, represented an aneurismal dilatation of the aorta at 
this point. Upon all cases that died effort was made to obtain autop- 
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sies, sometimes successfully ; and we discovered that in the majority of 
cases in which this skiagraphic picture was observed no dilatation of 
the aorta was present, nor did sections through the wall of the aorta at 
this point indicate that there was any diminution of the muscular layer, 
such as might have accounted for dilatation under pressure of the blood 
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this compensation could be attained by increase in the height of the 
arch. The arch of the aorta is practically fixed at two points : the 
aortic orifice of the left ventricle, and the point where it reaches the 



vertebral column at the level of the fifth dorsal vertebra. The position 
of the attachment to the heart can only vary when the heart itself is 
moved ; the attachment to the vertebra is not quite so firm and is made 
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the arch is hindered by the closeness of the manubrium to the bodies 
of the vertebra and the fact that the space between them contains the 
trachea, the oesophagus, and the vessels arising from the arch. That a 
certain amount of extension upward usually does occur is evidenced by 
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the frequency of suprasternal pulsation, but this extension can only be 
moderate, and the elongation of the aorta, exposed as it is to the full 
force of the contraction of the left ventricle, in all probability must be 
frequently so great that it cannot be compensated entirely by this 


Tortuosity of tlie aorta, shown by the projection in the shadow at the lea portion of the arch. 
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not necessarily had clinical symptoms that attracted attention. If at 
an autopsy or a dissection, after the removal of the sternum, the left 
lung is carefully dissected away without disturbing the position of the 



heart, aorta, or right lung, the whole arch of the aorta is then exposed 
and any irregularity readily demonstrated. 

Atheroma of the aorta has received considerable attention from clin- 
icians. The physical signs that it is supposed to cause, however, have 
been, as a rule, limited to an impairment of the resonant note over the 
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to it. Sansom^ mentions the fact that sometimes the arch of the aorta is 
elevated, causing elevation of the left subclavian and the innominate, 
and rendering these arteries more susceptible to palpation, so that it is 
easy to produce a thrill in them on pressure ; and occasionally the 
thrill occurs spontaneously. The symptoms of atheroma are pain, 
d 3 ’^spnoea, and sometimes anginoid attacks. We have been unable to 
find any reference to inequality of the pulses, tracheal tugging, inequal- 
ity of the pupils, and suprasternal pulsation. There is some difference 
of opinion as to whether the second aortic sound is invariably accent- 
uated or not. It does not appear to have been recorded that typical 
aneurismal cough may occur as a result of an atheromatous condition 
without aneurismal dilatation. 

The investigators, who employed the fluoroscope or skiagrams for the 
purpose of studying changes in the aorta, were early impressed bj' the 
fact that although aneurism was occasionally overlooked, it was more 
frequently diagnosed when it did not exist. In 1897 Levy-Dome’ stated 
that the early stages of aneurism were more common than had hitherto 
been supposed, and that the prognosis of commencing aneurism appeared 
to be not so unfavorable, especially as only a few had any tendency to 
enlarge. His pictures illustrate the small pulsating projections to the 
left of the sternum. Gocht,®' a year later, thought that by means of the 
Rdntgen ray it was possible for the clinician to determine the presence 
of aneurism in cases in which doubtful symptoms were present. In 
opposition to this, Dumstrey and Metzner^ recommend considerable 
caution in the diagnosis of aneurism by means of the Rontgen rays, 
especially when there are no physical symptoms. They thought that 
mediastinal tumors might give rise to the same picture. Holzknecht® 
was the first to show that pulsating hemispherical shadows just above 
the heart are not always aneurisms. He argued that this idea was 
based upon the supposition that the thoracic aorta was always situated 
in the median line, and that the arch lies in the shadow of the sternum. 
This is true only of the ascending portion of the arch, and as the 
transverse and descending portions lie practicall}’^ in the same plane, 
they are projected as a pulsating, band-like shadow, intensely dark and 
with a free end. It may be seen during life, although he agrees with 
Weinberger® that it rarely projects considerablj’^ to the left. This 
projection has also been observed and described bj' Immelmann.’ 
Holzknecht later discussed the subject more thoroughly in his text- 
book. In this he stated that aneurism of the arch theoretically was 
usually seen to the right of the sternum in sagittal pictures. Dilatation 
gives rise to a shadow seen on either side of the sternum, and is readily- 
confused with aneurism. The differential diagnosis can be made by 
the fact that there are no pressure sy'mptoms and no tendency of the 
shadow to enlarge. Simple dislocation of the aorta usually’ appears 
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just to the left of the spinal column, and the pulsating shadow some- 
times extends as much as six inches to the left of the left border of the 
sternum, forming, in fact, a pulsating shadow much larger than that 
projected by aneurism of the arch. In cases in which the heart is 
elevated the natural bending of the heart to the left is increased. In 
forty-six cases that he observed in which this shadow was present only 
six proved ultimately to be cases of aneurism, Holzknecht has un- 
doubtedly seen and correctly interpreted the picture to which we call 
attention ; but he classifies all these conditions as dislocation of the 
aorta, and fails to recognize that there is usually an actual elongation 
of the vessel, and that, in addition to the thrusting of the arch to one 
side, there is also a condition of tortuosity. 

The following are the abridged notes of the cases that we observed : 

Case I. — P. H., aged thirty-eight years, a negro hostler. Had syphilis 
at the age of fifteen years. Eighteen months before death he received 
a blow over the right clavicle, and later noticed pulsation in the right 
side of the neck, followed by pain, cough, and paroxysms of dyspnoea. 

Physical Examination. The pupils were equal. The right radial 
pulse was absent ; the left radial pulse was small. The right carotid 
pulse was absent, and the left carotid pulse and its branches pulsated 
vigorously. There was pulsation of the prominent sternal end. of the 
right clavicle, due to a mass beneath in which there was neither thrill 
nor murmur. The right external jugular vein was distended. The 
area of cardiac dulness was normal. The aortic second sound was 
accentuated. A diagnosis of innominate aneurism was made, but it 
was difficult to explain why the left radial pulse was so weak. The 
fluoroscope showed a pulsating tumor in the region of the innominate, 
and a prominence to the left of the descending aorta that had expan- 
sile pulsation. At the autopsy there was found aneurism of the in- 
nominate artery and atheroma and tortuosity of the arch of the aorta. 

Case II. — W. B., white, aged sixty-nine years, a printer. Had been 
an inmate of an insane asylum. There was no history of rheumatism ; 
he denied syphilis; he had smallpox at thirty-nine years. He com- 
plained of dyspnoea on exertion, pain, and cough. He also was 
maniacal. 

Physical Examination. The left subclavian artery and its branches 
pulsated more weakly than the corresponding arteries to the right. 
The carotids were equal. There was distinct downw>ard tracheal tug- 
ging and suprasternal pulsation. The left ventricle was dilated, and 
there was a systolic murmur transmitted into the vessels of the neck. 
The fluoroscope showed a prominence to the left of the aorta, which 
had expansile pulsation. At the autopsy there was atheroma of the 
aorta with tortuosity of the descending portion. There was no aneurism 
and no dilatation. 

Case III.— -J. H., white, aged fifty-seven years, machinist. He 
denied rheumatism and syphilis, but had had heart trouble for ten 
years. He complained of pain in the precordial region and dyspnoea. 

Physical Examination. There was a receding pulse, Avith Traube s 
and Durosiez’s signs. There Avas suprasternal pulsation and doubtful 
tracheal tugging. The left ventricle was considerably enlarged. There 
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was the double murmur of aortic regurgitation. There Avas no accent- 
uation of the aortic second sound. The X-ray shoAved the characteristic 
pulsating prominence to the left of the aorta. A diagnosis AA'as made 
of insufficiency of the aortic valves, dilatation of the aorta, and tor- 
tuosity. 

Case IV. — J. L., white, aged ninety-seven years, shoemaker. He 
denied syphilis and rheumatism. He suffered from dyspnoea on exer- 
tion ; he had no cough and no pain. 

Physical Examination. The arteries of the distribution of the left 
subclavian pulsated more freely than those of the right. The carotids 
Avere equal. There Avas suprasternal pulsation and slight tracheal tug- 
ging. The percussion note over the base of the sternum was impaired. 
There was general atheroma. The fluoroscope showed a pulsating mass 
to the right of the descending arch of the aorta. At the autopsy the 
aorta Avas found to be tortuous, and there Avas no aneurism and no dila- 
tation. 

Case V. — X. McC., Avhite, aged seventy-three years, stone-mason. 
Had had rheumatism and used alcohol to excess. He complained of 
dyspnoea on exertion and had a cough that was slightly metallic. 

Physical Examination. The carotid and radial pulses were equal. 
There was distinct suprasternal pulsation and tracheal tugging. There 
was impaired resonance over the manubrium, and the second aortic 
sound was accentuated. The fluoroscope showed an abnormally broad 
aortic arch and pulsating prominence to the left of the descending arch. 

Case VI. — W. S., white, aged tAventy-four years, a barber. He gave 
a history of rheumatism, and admitted alcohol in moderation, but 
denied syphilis. He had no dyspncea and no pain. He had a hoarse 
but not metallic cough. The radial and carotid pulses were equal ; 
there was distinct tracheal tugging; there was impaired resonance 
over the manubrium, and a faint systolic murmur heard over the base 
and transmitted into the vessels of the neck. There Avas no thrill. The 
fluoroscope showed a pulsating prominence to the left of the descending 
portion of the arch of the aorta. 

Case VII. — A. T., a laborer, had had rheumatism. He admitted 
alcohol in moderation, but denied syphilis. There was dyspnoea upon 
exertion and precordial pain, but no cough. 

Physical Examination. The left radial pulse was smaller than the 
right. There was no tracheal tugging and no suprasternal pulsation. 
The fluoroscope showed a pulsating projection to the left of the descend- 
ing portion of the arch of the aorta. 

Case VIII. — J. W., aged forty-three years, a negro laborer, hlany 
of his family had heart disease. He had acute articular rheumatism at 
tAventy-five years. On admission he had dyspnoea increased by exer- 
tion, cough and expectoration, and pain in the chest and epigastrium. 

Physical Examination. The left radial was smaller than the right 
and seemed slightly retarded. The arteries AA'ere atheromatous. The 
heart was enlarged ; there was a systolic musical murmur transmitted 
into the vessels of the neck, which subsequently showed a double mur- 
mur. There was slight tracheal tugging ; a thrill was readily produced 
by pressure upon the subclavians and occasionally Avas spontaneous. 
The fluoroscope confirmed the great enlargement of the heart, the 
increased breadth of the arch of the aorta, and also shoAved a projection 
to the left of the descending portion of the arch that had expansile 
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pulsation. At the autopsy obliterative pericarditis was found, with 
hypertrophy of the heart, atheroma and marked dilatation, and tortu- 
osity of the aorta at the junction of the arch and the vertebral column. 

Case IX. — H. W., white, aged sixty-eight years, a carpenter. He 
suffered from dyspnoea on exertion and gave a doubtful history of 
paralytic stroke. 

Physical Examination. The left radial pulse was smaller than the 
right. The carotids were equal; the left pupil was slightly dilated. 
The heart was enlarged ; there was a double murmur over the base ; 
suprasternal pulsation and distinct tracheal tugging. Percussion 
resonance over the manubrium was impaired. The fluoroscope showed 
a pulsating projection to the left of the descending portion of the arch. 

Case X. — W. S,, white, aged seventy years, a laborer. Had had 
rheumatism, but denied syphilis. He complained of severe cough, 
which was distinctly metallic in character. 

Physical Examination. The left radial pulse was smaller than the 
right. There was distinct tracheal tugging ; impaired resonance over 
the manubrium. The fluoroscope showed a distinct bulging to the left 
of the descending portion of the arch of the aorta which had expansile 
pulsation. 

Case XI. — S. McH., white, aged fifty-one years, a carpenter. 
Admitted syphilitic infection. At forty-three years had right hemi- 
plegia. 

Physical Examination. The pupils were equal; the carotids and 
radial pulses were equal. There was tracheal tugging and a faint 
suprasternal pulsation. The heart was not enlarged. The second 
aortic sound was not accentuated, but the first sound was loud. There 
was impaired resonance over the manubrium, and the patient had a 
hoarse, aneurismal cough, which had lasted seven years. The fluoroscope 
showed increased width of the arch of the aorta, and a projection to 
the left of the descending portion of the arch which had expansile 
pulsation. 

Case XII. — I\I. 0., white, female, a domestic. She had been con- 
scious of heart disease for two years 

Physical Examination. Pupils were equal ; the right radial pulse 
was slightly weaker than the left. There was expansile pulsation in 
the lower portion of the neck, which was apparently due to an ather- 
omatous anomalous vessel. There was no tracheal tugging and no 
thrill. The heart was enlarged to the right and left. There was a 
systolic murmur transmitted into the vessels of the neck. The aortic 
second sound was greatly accentuated, and the pulmonic second was 
reduplicated. The percussion note over the manubrium was impaired. 
The patient had dyspnoea, but no pain and no cough. The fluoroscope 
showed dilatation of the ascending portion of the arch of the aorta that 
had expansile pulsation. 

Case XIII. — T. M., white, aged thirty-six years, laborer. He had 
had malaria, rheumatism, and syphilis, and admitted excessive indul- 
gence in alcohol. For about two years he had had boring pain in the 
left chest, located usually in the sixth interspace, either just beneath the 
angle of the scapula or in the nipple line. It was worse after exertion 
and the sixth rib was tender. 

Physical Examination. Pulsation in the left subclavian, brachial, 
and radial arteries could not be felt. In the right subclavian, brachial, 
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and radial arteries it was strong. The carotids were equal. There 
was a systolic murmur, heard best at the apex. The aortic second 
sound was greatly accentuated. There was slight paralysis of the left 
vocal cord (Dr. Gleason). The fiuoroscope showed a distinct promi- 
nence of the descending portion of the arch, which had expansile pul- 
sation. There was no dilatation of the aorta in any part. The patient 
is still alive, and the signs have not changed in eighteen months. It 
seems not impossible that in this case we are dealing with an actual 
aneurism, although the fluoroscopic picture is the same as that in the 
other cases. 

Casr XIV. — R. W., white, aged forty-four years, a knife-grinder. 
He had had. psoriasis for twenty years, and had used alcohol and tobacco 
to excess. He denied venereal disease. One year ago he had erysipelas. 

Physical Examination. The pupils were equal ; the left brachial and 
radial arteries pulsated more weakly than the right. The carotid 
■ pulses were equal. The heart was not enlarged. The aortic second 
sound was accentuated ; there was no suprasternal pulsation, but dis- 
tinct tracheal tugging. The fluoroscope showed increase in the width 
of the arch of the aorta, and a projection to the left of the descending 
portion which had expansile pulsation. 

Case XV. — M. B., white, female, domestic, aged seventy years. 
Had had rheumatism for many years. Had dyspnoea upon exertion, 
and had complained for twenty years of pain in the left side of the 
chest. There was a cough, which was not metallic in character. 

Physical Examination. The radial pulses were equal ; there was an 
anomalous vessel crossing the anterior portion of the neck, which was 
atheromatous. There was no tracheal tugging. The heart was slightly 
enlarged, and there was a double murmur over the base, the systolic 
element being transmitted into the vessels of the neck. The fluoroscope 
showed dilatation of the ascending portion and a projection to the left 
of the descending portion of the arch of the aorta which had expansile 
pulsation. 

Case XVI. — J. T,, white, aged sixty-one years, broom-maker. Had 
malaria at sixty-six years; pleurisy at forty-five years ; several attacks 
of asthma. He denied syphilis. He complained of cough and moderate 
expectoration. 

Physical Examination. The right carotid and subclavian arteries 
and their branches pulsated more vigorously than the corresponding 
vessels on the left. There was no tracheal tugging, but a powerful 
suprasternal pulsation. The heart was slightly enlarged. There was 
a systolic murmur transmitted into the vessels of the neck, and the 
aortic second sound was accentuated. The fluoroscope showed dilatation 
of the ascending portion of the arch of the aorta and distinct prom- 
inence of the descending portion of the arch, with expansile pulsation. 

Case XVII. — P. D., white, stone-cutter. Had used alcohol to 
excess ; he never had rheumatism, and denied syphilis. There was 
moderate dyspnoea, pain in the region of the heart, and a cough which 
was not metallic in character. 

Physical Examination. The pupils were equal and of the Argyll- 
Robertson type. The right pupil was smaller than the left. The 
carotid and radial pulses were equal. There was a thrill in the vessels 
of the neck upon pressure. There was supr.asternal pulsation and dis-- 
tinct tr.acheal tugging. The heart was slightly enlarged to the left ; 
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there was a soft systolic murmur at the apex and base, and a harsh 
systolic murmur at the base. There was also a harsh systolic murmur 
in the vessels of the neck. The aortic second sound was not accent- 
uated. The fluoroscope showed dilatation of the ascending portion of 
the arch of the aorta, and a projection to the left of the descending 
portion which had expansile pulsation. 

Case XVIII. — 0. H., white, female, domestic, aged eighteen years. 
Patient had recently had acute articular rheumatism. 

Physical Examination. The carotids and radials were equal. There 
was suprasternal pulsation, but no tracheal tugging. The heart was 
not enlarged ; the second aortic sound was greatly accentuated. The 
fluoroscope showed that the ascending portion of the arch was increased 
three-fourths of an inch in width, and to the left of the descending por- 
tion there was a shadow that had expansile pulsation. 

In summarizing these cases we find that the inequality of the pulses 
was present in ten and not present in eight cases ; that in nine of the 
ten cases pulsation was more vigorous on the right than on the left 
side. Inequality of the pupils was present in three cases ; in one of 
these there was reason to believe that it was due to some nervous con- 
dition, as the pupils showed the Argyll- Robertson phenomenon. Supra- 
sternal pulsation was present in twelve cases and absent in six. 
Tracheal tugging of distinct downward character was present in eleven 
and absent in seven cases. A systolic thrill was felt in the vessels of 
the neck, either with or without slight pressure, in nine cases, and it 
could not be elicited in nine cases. A systolic murmur usually trans- 
mitted into the vessels of the neck was present in eleven cases, but was 
not heard in seven cases. Twelve of the cases had dyspnoea ; in one of 
these there were physical signs of emphysema and chronic bronchitis ; 
in the others it was probably due to the cardiac condition. Many of 
these patients were old, and nearly all of them had atheromatous 
arteries. Precordial pain was present in seven cases and was not com- 
plained of in eleven cases. In many of the cases complications in the 
form of valvular heart disease were present. In one case there was 
actually an aneurism of the innominate artery. The degree of atheroma 
and the age of the patient also modified the symptoms, and the extent 
of the tortuosity must vary considerably in different cases. 

It is difficult from this study to give a clear picture of the symptoma- 
tology of the condition of atheroma of the aorta leading to tortuosity 
of the descending portion of the arch. It may at least be said that in 
those conditions in which atheroma and tortuosity exist, certain of the 
phj'sical signs, particularly tracheal tug and inequality of the radial 
pulses, which have been supposed to be strongly suggestive of aneurism, 
are not uncommon, and that they are associated with other signs and 
symptoms, such as murmur, thrill, suprasternal pulsation, inequality of 
the pupils,, accentuation of the aortic second sound, that are also found 
in aneurism of the arch. Probably it would be justifiable to suspect 
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tortuosity in cases in which there is inequality of the radial pulses, 
slight tracheal tugging, dyspnoea, and in which the symptoms are station- 
ary for a considerable period of time and the fluoroscope shows a jjro- 
jection to the left of the descending portion of the arch of the aorta 
that has expansile pulsation. 
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THE OCOUEEENCE OF THE BENCE-JONES ALBUMIN IN A 
PLEUEITIC EFFUSION. 

By Isador H. Coriat, M.D., 

AVOnCESTKn insane hospital. 

The peculiar albumose-like body which has been named after Bence- 
Jones, who first gave it serious research, has during recent years 
demanded much attention. It is found in the urine of patients suffer- 
ing from malignant bone disease, in particular either multiple myeloma 
or sarcomatosis, and also in the blood and bone-marrow of these condi- 
tions. Formerly it was thought to occur in osteomalacia, but it is now 
recognized by more modern methods of examination that what had been 
previously designated as osteomalacia is in reality multiple myeloma. 
The uniting of these facts has made the urinary examination of the 
highest importance in the diagnosis of obscure bone disease, especially 
those in which there is an absence of metastasis and several bones 
become simultaneously the seat of the new-growth. An albumose 
resembling the Bence-Jones body has been described by R. Fleischer’ 
as occurring in normal bone-marrow, but further research along this 
line by the more modern methods of the separation of various albu- 
moses seems to be necessary. The substance has also been encountered 
in the urine of animals the subjects of experimental pyrodin anajmia. 
To these findings I am now able to add to the reported series a case 
in which the Bence-Jones albumin could be demonstrated in large 
quantities in the pleuritic effusion of a patient suffering from multiple 
neuritis associated with extreme tenderness of the ribs, while it was 
absent from the urine. So far as I am able to discover this is a new 
observation, and one which I hope ■will cast some light on the much- 
discussed question of the origin of tliis substance. Although the 
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pleuritic effusion was very slightly purulent, yet in the literature there 
can be found only the vaguest references to the occurrence of “ albu- 
mose” and “peptone” in pus and pathological pleuritic fluids. My 
case .is the first to occur in the wards of an insane hospital, and the 
patient was the subject of an extensive multiple neuritis associated with 
a peculiar mental condition, of which the prominent symptoms were a 
profound memory defect associated with extensive fabrications. The 
clinical history is given in detail in order that the reader may judge of 
the varied symptom-complex under which this body may be demon- 
strated. 

Polyneuritic delirium {Kersahow's disease) ; alcoholic excesses ; nmltiple 
neuritis; extreme tenderness of the ribs; pleurisy with effusion; albimose 
in the pleuritic fluid ; urine negative ; no anosmia. The patient was an 
Englishman, aged forty-two years, of whose personal history but little 
is known, except that for several years he drank heavily and was fre- 
qnently intoxicated. He was admitted to the Worcester Insane Hos- 
pital on October 29, 1902, with a certificate stating that the onset of his 
trouble had been several weeks previously, that he was in poor bodily 
health, and in a state of complete mental confusion. On admission to 
the hospital he was immediately placed in bed on account of his weak 
condition, as he was scarcely able to stand. There was a profound 
delirium with disorientation, prominent memory defect for both recent 
and remote impressions, and extensive fabrications which he constantly 
utilized to fill up the gaps in his memory. The mental condition has 
remained unchanged since admission. He was occasionally noisy at 
night. 

The physical examination showed the following : 

A middle-aged, fairly well-developed but poorly nourished man ; 
weight, 130 pounds. Tongue covered with a brownish coating. The 
pupils are equal and react promptly to light and accommodation. 
There is a tendency to nystagmus in the horizontal movements of the 
eyes. Knee-jerks slightly exaggerated on the right, the left about 
normal. The tongue protrudes in the median line and has a fine 
tremor. There is a tremor of the lips when the teeth are shown. The 
grasps are very weak, and the muscular power of the extremities shows 
considerable weakness of the extensor muscles, the feet drooping as the 
patient lies in bed. He is unable to stand without support and com- 
plains of feeling dizzy. The examination of the chest shows a marked 
lack of expansion on the left side, with dulness in the region of the 
lower lobe, almost complete absence of breath sounds, and diminished 
vocal resonance. Pulse 100 and weak. Arteries every where thickened. 
Hands and feet cold. The urine showed a trace of albumin, diminished 
indican, and a few hyaline casts. Stools daily and regular. Occasion- 
ally the evening temperature rose to 100°. He gradually grew weaker, 
with continued fever and increasing delirium. On November 14th 
there was marked dyspnoea, and examination of the lungs_ showed com- 
plete dulness in the lower part of the chest, with diminished vocal 
fremitus. The chest was aspirated and about 1500 c.c. of a clear, 
amber fluid withdrawn, ‘which resulted in considerable relief of the 
dyspnoea. On November 17th the knee-jerks were found to be absent 
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and the muscles showed considerable wasting, although the electrical 
reactions were normal. The fever continued, occasionally reaching 
101° F., and on December 1st there was a return of the dyspnoea. The 
physical examination of the lungs showed the same condition as pre- 
viously, The knee-jerks were still absent and the atrophy of the leg 
muscles more marked, the circumference of the left leg being from 
1 cm. to 2 cm. less than on the right. There was some pain and ten- 
derness over the nerve trunks. The left pleural cavity was again 
aspirated on February 10, 1903, and about 400 c.c. of a clear Huid 
withdrawn. This was repeated on March 2d, and 1800 c.c. of an amber 
serum aspirated. From the time of admission up to Ma}', 1903, the 
patient lost twenty pounds in weight. The mental and physical con- 
dition remained unimproved. On May 26, 1903, 1050 c.c. of fluid 
was again aspirated from the left side of the chest, and it was this fluid 
which I had the opportunity of examining. 

Analysis of the Pleuritic Fluid. Amount, 1050 c.c. ; color, greenish- 
yellow and semi-opaque ; specific gravity, 1027 ; odor, none ; reaction, 
neutral. The amount of sediment was small. On standing in a tall, 
cylindrical litre graduate for twelve hours it did not occupy more than 
^ cm. The microscopic examination showed a fair number of normal 
pus cells, the absence of cholesterin cr 3 'stals, and a few blood cells (con- 
tamination from aspiration with the trocar). 

Fibrin was absent. There was no spontaneous coagulation. On 
heating there was a fairly firm coagulation of serum albumin and 
globulin. On adding 10 per cent, acetic acid in the cold there resulted 
a fair precipitate of nucleoproteid. A portion of the fluid was made 
slightly acid with acetic acid and the other proteids removed by boiling. 
The filtrate was slightly cloudy, which cloudiness could not be removed 
by continued filtration. Tests for serum albumin and globulin and 
nucleoalbumin showed all to be entirely absent. 

On the addition of a few drops of nitric acid to the filtered fluid 
there resulted a heavy white precipitate, not soluble in excess of the 
acid, but which completely cleared up on heating and reappeared on 
cooling with the simultaneous appearance of the xanthoproteic reac- 
tion. The same reaction was obtained with sulphosalicylic acid. The 
amount of this alburaose-like body was large and reached 4 per cent, in 
the Esbach albumiuometer. As this sub^stance was undoubtedly an 
albumose, its further investigation was decided upon. 

Repeated examinations of the urine showed it to be free from both 
albumin and albumose. Further examination of the patient revealed 
extreme tenderness on pressure over the sixth to the tenth ribs on the 
left side, with some crepitation under the skin, but without anj' herpetic 
eruption. No nodules or swellings were felt along the line of the ribs, 
and the long bones of the legs and arms were free from pain, both to 
pressure and percussion. A few days later this tenderness disappeared. 
There was no evidence of antemia, and the blood examination showed : 
Hajraoglobin, 100 per cent. ; erythrocj’tes, 4,800,000 ; leucocytes, 
7640. 

lieaclions of the Native Fluid. A portion of the fluid was diluted with 
water, and 10 per cent, acetic acid added to a slightly acid reaction. 
There resulted a moderate precipitate of nucleoproteid. The fluid was 
then heated upon the water-bath until the native albumin was coagu- 
lated and the rather heavy coagulation filtered off by aid of an exhaust 
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filter. The slightly cloudy filtrate was found to be free from serum 
albumin and globulin and nucleoproteid. This native fluid responded 
to the following reactions : 

On heating there resulted a slight milkiness at first, but the fluid 
rapidly became opaque. As the boiling point was reached white flakes 
appeared in a clear liquid, which rapidly settled to the bottom of the 
tube as a fine, flocculent precipitate, which did not increase on cooling. 
Heller’s test was positive, a broad white ring. 

On the addition of a few drops of nitric acid a heavy white precipi- 
tate formed in the cold, which did not dissolve in excess of the acid, but 
almost completely disappeared on boiling (the fluid at the same time 
turning yellow), and reappeared on cooling as a granular, yellowish pre- 
cipitate. This turned to orange on the addition of a strong alkali 
(xanthoproteic reaction). 

Hydrochloric acid produced the same result, with the exception that 
on heating the precipitate at first grew more dense and then disappeared 
as the boiling point was reached. Sulphuric acid produced a similar 
reaction. With phosphoric acid there was a white precipitate in the cold, 
which did not disappear on heating. Sulphosalicylic acid produced a 
heavy white precipitate in the cold, which disappeared on heating and 
reappeared on cooling. It was noted that the reaction was more 
marked in this case than with any other acid reagent. 

On the addition of acetic acid even in excess^ the solution remained 
clear, both in the cold and on heating. Tannic acid caused a heavy, 
yellowish-brown precipitate, which grew more dense on heating. Both 
picric acid and Esbach’s reagent caused a heavy yellow precipitate, 
which did not disappear on warming. 

The addition of phosphotungstic acid in the presence of a few drops 
of hydrochloric acid caused a heavy, white precipitate, which curdled 
on heating, but did not disappear. Acetic acid and potassium ferro- 
cyanide produced a heavy precipitate, which grew more dense on heat- 
ing. 

On the addition of Lugol’s solution no precipitate was obtained. 
Alcohol precipitates the substance as a flocculent mass readily soluble 
in very dilute ammonia or sodium-carbonate solution. 

The resulting solution gives the albumose reactions with sulpho- 
salicylic and nitric acids. Millon’s reaction, intense brick-red ; Adam- 
kiewicz reaction, deep purplish-red; xanthoproteic reaction, strong; 
Molisch’s reaction, the sulphuric acid turns green almost immediately, 
and on standing a short while a purplish-red ring forms at the junction 
of the acid and the fluid ; biuret reaction, intense purplish-red reaction 
with the native fluid. 

To another portion was added phosphotungstic acid and a few drops 
of HCl, the resulting heavy, white precipitate washed with absolute 
alcohol, dissolved in weak sodium-hydrate solution, and heated until it 
became colorless. On the addition of a few drops of a weak copper- 
sulphate solution to this fluid a purplish-red biuret reaction resulted. 
The solution remained clear on the addition of an excess of a saturated 
sodium-chloride solution. On heating there was a very slight turbid- 
ity, but no precipitate resulted. This turbidity could not be removed 
by filtration. In the presence of a few drops of 10 per cent, acetic acid, 
however, a saturated salt solution caused a heavy, white precipitate, 
which did not disappear or grow less on boiling. Saturation with sodium 
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chloirkle in substance or with rock salt did not cause a precipitate at 
room temperature until the point of saturation was reached. Tin’s 
was hastened by warming. Saturation with magnesium sulphate in 
the presence of acetic acid caused a complete precipitation of the sub- 
stance. 

The addition of twice the amount of a saturated solution of ammo- 
nium sulphate to the neutral fluid caused a complete precipitation of the 
body. The substance was not dialyzable and could not be precipitated 
by dialysis, even from salt-containing solutions. 

After coagulation by heat the coagulum went into clear solution on 
warming with distilled water to which was added a little sodium car- 
bonate or acetic acid. From this solution it could be precipitated by 
alcohol. The substance could not be precipitated from its acid solu- 
tions on neutralizing with ammonia or even when it was added in 
excess. The neutral solution remained clear, even on largely diluting 
with water. On passing CO.^ through the neutral solution no precipi- 
tate resulted. Gravimetrically, the amount of the albumose was 4.36 
per cent. The sulphur test was marked : a dark brown color Avhich 
rapidly became black, and, finally, a black precipitate. 

Coagulation Temperature. There was a slight beginning opalescence 
at 43.5° C., which became more marked at 50° C. The solution began 
to be turbid at 65° C. and opaque at 67° C., so that the bulb of the 
thermometer could scarcely be seen. Flocculi began to separate at 
69° C., and at 69.5° C. these flocculi rapidly settled to the bottom of 
the tube and assumed a granular appearance. 

Crystallization. On slow precipitation by gradual heating the sub- 
stance became granular in appearance, and under the microscope could 
be found a large number of gleaming white oval and round sphere- 
liths resembling leucin. In many of these could be seen concentric 
and radiating lines. These crystals were easily soluble in dilute hydro- 
chloric and acetic acid and in sodium carbonate. No crystals could be 
obtaioed when the native solution was allowed to stand for several days 
or to slowly evaporate. A portion was precipitated with a saturated 
solution of ammonium sulphate and evaporated over calcium chloride, 
but crystallization failed to take place. 

Reactions of the Isolated Substance. To another portion of the fluid 
there was added twice its volume of a saturated solution of ammonium 
sulphate. The resulting heavy precipitate was filtered off, dissolved in 
hot water, and dialyzed for some time. Even on prolonged dialysis, 
however, it was found impossible to get rid of all the salt. The most 
delicate tests failed to show that the substance was dialyzable, and 
neither was it precipitated as the amount of salt grew less. The solu- 
tion had a slight opalescence and was neutral in reaction. 

It responded to the same color and precipitation tests as the native 
substance and also crystallized on slow heating, the crystals again 
resembling leucin. The reaction to various salts both in solution and 
in substance was likewise identical, and the coagulation point was at 
the same temperature. Evidently the trace of ammonium sulphate that 
was present and could not be removed by dialysis did not influence the 
various reactions, crystallizations, or coagulation point. 

The following reactions, however, may be especially noted : 

No precipitate occurred either on largely diluting with water or on 
the passage of COj through the liquid. On adding Lugol’s solution. 
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no precipitate. On adding an equal quantity of a saturated sodium- 
cliloride solution there is no precipitate in the cold and only a slight 
opalescence on heating, which cannot be removed by filtration. If the 
same process be repeated with the addition of a few drops of acetic 
acid there results a heavy, flocculent precipitate in the cold, which grows 
more dense on heating. Saturation with sodium chloride in substance or 
with rock salt causes a partial precipitation, which becomes complete on 
the addition of a few drops of acetic acid. If coagulated by heat the 
coagulum dissolves readily, forming a clear solution on the addition of 
a few drops of acetic acid or of a saturated solution of sodium carbonate. 
It can be precipitated from either of these solutions by neutralization 
with sodium carbonate (if acid) or with acetic acid (if alkaline), as the 
case may be. 

Elementary Analysis. For elementary analysis and digestive experi- 
ments the albumose was precipitated with alcohol, the resulting pre- 
cipitate washed several times with 95 per cent, alcohol, then absolute 
alcohol and ether, and dried over calcium chloride. The substance 
purified in this manner was almost pure white and responded to the 
following reactions when dissolved in dilute ammonia, in which it ivas 
readily soluble; Biuret reaction, rose-red; Millon’s reaction, intense 
verraillion-red ; xanthoproteic reaction, marked ; Molisch’s reaction, 
purple at junction, the acid turning green; Adamkiewicz reaction, 
marked purplish-red; .sulphur reaction, moderate; nitric acid, white 
precipitate, which completely disappears on heating and reappears on 
cooling ; ealpbosaUcylio acid, same as with nitric. With the pure dried 
substance Lieberman’s reaction gave a deep lilac color. The amount of 
nitrogen was 15.4 per cent. Both phosphorus and the xanthine bases 
were absent, but there was a trace of iron. Sulphur was present. 

On warming a portion of the substance for an hour with dilute 
hydrochloric acid there was obtained a reducing body which gave 
marked reactions with Fehling’s and Nylauder’s solutions. With 
phenylhydrazin and sodium acetate there was obtained an osazone which 
crystallized in long and rather broad, yellow needles, but in too small 
an amount to determine their melting point. The hydrochloric acid 
phloroglucin test was negative. 

Behavior on Digestion. On digestion with trypsin in a slightly 
alkaline medium at 40° C. for forty-eight hours the substance went into 
complete solution. No neutralization precipitate was obtained with 
acetic acid. The test for protein chromogen with bromine- water was 
well marked, and there was a large yield of tyrosin and but little 
leucin. The leucin and tyrosin were identified by their crystalline form 
and the latter in addition by its intense Millon reaction. I regret that 
my material was not sufficient for peptic digestion. 

From the above reactions we can conclude that the pleuritic fluid 
contained the so-called albumose of Bence-Jones, which was formerly 
thought to occur only in malignantbone disease, but which later inves- 
tigations have shown to be present in other conditions. 

There have been reported cases of albumosuria associated with various 
neuritic disorders or with vague symptoms referable to the nervous 
system, and some of these at least seem to have been free from any 
bone or marrow disease. 
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Ssiiator’s case^, in addition to a multiple sarcomatosis, had central 
hypoglossus and trigeminal paralysis, with great weakness and sensitive- 
ness of the left peroneal and tibial nerves. The tongue was especially 
involved. The autopsy showed multiple myelogenous round-celled 
sarcoma of the ribs, double-sided fibrinous pleurisy, and chronic paren- 
chymatous nephritis with amyloid degeneration. The brain showed no 
abnormality, and the medulla exhibited only an irregular distribution 
of the nuclei. In the urine, which was examined by Rosin, ^ large 
quantities of albumose could be demonstrated. 

In Wright’s case* there was numbness of the feet, double vision, and 
strabismus. Hamburger’s first case® had frequent attacks of facial 
neuralgia. Boston’s case® suffered from gastrointestinal catarrh and 
peculiar nervous phenomena, attacks of obstinate constipation, radi- 
ating pains, vomiting, oedema, frequent attacks of urticaria, various 
parsesthesias, loss in weight, and marked anajraia. It is merely men- 
tioned that the Bence-Jones body was present in the urine and that its 
elimination was intermittent in character. No chemical details are 
given. Anders and Boston’ later report three cases in which the Bence- 
Jones albumose was found in the urine. Saturation Avith sodium 
chloride in neutral solutions caused a precipitate in but a portion of 
the substance, thus differentiating it from protoalbumose and hetero- 
alburaose. The first case had cranial and facial neuralgia, the second 
suffered from various parassthesias and neuralgic pains in the lower 
limbs, Avhile in the third case there was paralysis of the left side of the 
face. The authors contend that the body is more or less closely allied 
to peptone, globin, histon, and the digestive albumoses. 

Since Simon collected the literature in 1902 there have been reported 
additional cases of Bence-Jones albumosuria associated with symptoms 
referable to the osseous system or to the blood. One of these (Joch- 
mann and Schumm) is a further report of the urine and post-mortem 
findings of a case already published. In Simon’s case® there was pain 
along the course of the eighth and ninth ribs, with extreme tenderness, 
and followed shortly afterward by a tumor mass, the size of a lima 
bean, near the sternal end of the eighth rib. There was marked anremia 
and great loss of weight. For three months before death there existed 
extreme pain of the left thigh, and five days before exitus spontaneous 
fracture of the left femur occurred. Death ensued a year after the 
onset of the first symptoms, but the partial autopsy that was allowed 
revealed no abnormality of the ribs. The diagnosis of multiple mye- 
loma Avas made at the beginning of the disease on the basis of the 
urinary findings. There was polyuria, Ioav specific gravity, acid reac- 
tion, and the sediment Avas free from casts. Heated to 55° C. the urine 
yielded a heavy, AAdiite precipitate, Avhich became n little clearer on 
boiling, to groAv more turbid on cooling, and which again became clear 
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on the addition of a few drops of acetic acid. Nitric acid yielded a 
precipitate which completelj dissolved on boiling and reappeared on 
cooling. The urine gave a strong biuret reaction. By Esbach’s albu- 
minometer the amount of proteid was 0.27 per cent. The author 
undertook an elaborate chemical study of this substance and concluded 
that it was closely related to the globulins, if, indeed, it is not a 
globulin itself. The body showed many points of resemblance Avith 
Noel-Paton’s crystalline globulin and with Marcus’ water-soluble 
globulin. He argues strongly against the purely albumose nature of the 
substance. 

In Gutternik’a and de Graff’s case® the albumin could be crystallized, 
and the authors refer to it as a crystalline urinary albumose. This, 
including Noel-Paton’s and my own, makes three cases in Avhich the 
substance could be obtained in crystalline form. 

Vickery’s case’® was one of albumosuria occurring in the course of a 
pernicious ansemia without any symptoms or abnormalities referable to 
the bones. The urine was examined by Wood. By the heat test 
there formed an abundant precipitate which dissolved on boiling and 
reappeared on cooling. No attempt was made to further identify the 
nature of this albumose-like body. 

Jochmann and Schumm” report the case of a Avoman, aged thirty- 
seven years, Avhich, in a preliminary communication, was called osteo- 
malacia,” but later, after an elaborate study, the diagnosis Avas changed 
to multiple myeloma. During life the case was submitted to a careful 
X-ray examination. The Bence-Jones albumose was present in the urine, 
and Schumm gives an extensive chemical study of the body, arriving 
at the conclusion that it is not a true albumose, but stands midway 
between albumose and albumin. He was able to demonstrate the presence 
of an albumose-like body in the blood, Avhich resembled deuteroalbumose 
and did not give the histon reactions. Barr” reports a urine that con- 
tained a proteid which coagulated at 60° 0 . and could be precipitated 
by mineral acids, but was soluble in excess. It could be precipitated 
by ammonium sulphate, but not by magnesium or sodium sulphate. 
The amount of proteid varied from 1.2 per cent, to 2.4 per cent. The 
reactions given, hoAvever, do not prove the identity of this substance 
Avith the Bence-Jones albumin. 

In Milroy’s case” there Avas a knotty sAvelling under one of the ribs 
Avhich appeared like a new-growth. The urine, Avhen made Aveakly 
acid with acetic acid, gaAm a precipitate by warming at 52° C., Avhich 
thickened to a coagulum and dissolved largely at 95° C. It reappeared 
again on cooling. The amount of this proteid was 0.54 per cent. 
The urine gave the biuret, Millon’s xanthoproteid, and sulphur reac- 
tions, but phosphorus was absent. Saturation with sodium chloride or 
with magnesium sulphate gave a very slight precipitate. Nitric acid 
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gave a precipitate in the cold wliicli dissolved on -wanning and reap- 
peared on cooling. By repeated precipitation with ammonium sulphate, 
the behavior of the substance on warming was not changed. If the 
urine was warmed rapidly to 100° C. the substance did not appear on 
cooling. When the urine was saturated with sodium chloride and 
then heated the entire mass coagulated. It was impossible to crystal- 
lize the proteid. The substance as a whole appeared to resemble a 
deuteroalbumose, but behaved differently on warming. 

In Simon’s case of Imukemia*® with atypical blood findings (absence 
of eosinophilic leucocytes) the Bence-Jones albumin could not be 
demonstrated in the urine, even on repeated examinations. 

In addition to the above, in the urine of a case of puerperal delirium 
associated with an acute parenchymatous nephritis with occasional 
hemorrhagic exacerbations, and having a freezing point varying from 
0.15° C. to 1.6° C., a high percentage of albumin, many casts, and a 
low chloride and urea elimination, I found large amounts of an 
albumose which gave the following reactions : Nitric acid, heavy, 
white precipitate in the cold, disappearing on heating and reappearing 
on cooling ; sulphosalicylic acid, the same as with nitric acid, but more 
marked ; biuret reaction, rose-red ; sulphur test, marked ; Molisch’s 
reaction, marked; xanthoproteic reaction, strong; Millon’s reaction, 
marked. 

The addition of acetic acid causes no precipitate, either in the cold 
or on heating. With alcohol there arises g^hite precipitate which is 
easily dissolved in weak sodium carhonate^nd the resulting solution 
gives the biuret reaction. My investigations on this case are not suffi- 
ciently mature to warrant further detail. 

The proteid substance found in the urine of the various cases cited 
was of an albumose nature, yet the finer chemical details differ some- 
what. They were all associated with some profound metabolic disturb- 
ance, manifested clinically by either abnormal blood states, new-growths 
in the bones, or by various trophic or neuritic disorders. The reaction 
to mineral acids (especially nitric) seems to have been identical in all 
the cases. The slight variations occur in their physical states or in 
their composition on elementary analysis, but even the latter shows a 
remarkable resemblance, as will be seen from the following analyses 
of various observers : 


ELESrENTARY COMPOSITION. 


Observer. 

N. 

S. 

P. 

Fc. 

Bence-Jones 

. 15.03 

Present. 

Present. 


Ktlhne . 

. 16.55 




Niiel-Paton . 

. 10.06 

41 

Absent. 


Neumeister . 

, 15.55 

|< 

<1 

Trace 

Simon . 

. 15.12-15.26 

If 



Coriat . 

. 15.4 

(« 


Trace 
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The presence of the carbohydrate group is a prominent characteristic 
and is probably related to the hexoses, as it failed to give the reaction 
for pentoses with the phloroglucin-hydrochloric acid test. Pick/® 
moreover, speaks of his fraction IJI. as containing a carbohydrate 
molecule and calls it a glycoalbumose, yet this group was present in his 
other secondary albumoses, although in a smaller amount. This frac- 
tion resembles my substance by its positive Molisch test, yet, on the 
other hand, differs from it in various precipitation and color reactions. 

The Bence-Jones body is also to be differentiated from various other 
proteids and albumoses, and the essential points may be stated as 
follows : 

Histon is an albumose-like body found by Kossel in the red blood 
corpuscles of geese and also in febrile and leukaemic urine. It does not 
exist as such in the cells, but in combination- with another body, pre- 
sumably nuclein. It contains 16.7 per cent, to 17.93 per cent, nitrogen, 
according to various observers. When treated with alcohol it becomes 
insoluble in sodium carbonate or dilute acids, it is precipitated by COj 
from neutral solutions and by ammonia from acid solutions, and is 
insoluble in excess of the reagent. 

Heteroalbumose is precipitated by saturation with sodium chloride in 
neutral solutions, yields but little tyrosin on tryptic digestion, and con- 
tains 17.98 per cent, nitrogen. It is also precipitated on dialysis and 
does not contain a carbohydrate group in its molecule, 

Protoalbumose is dialyzable to some extent, but is not precipitated on 
dialysis. It is non-crystalline and gives only a faint Adamkiewicz 
reaction, does not contain a reducing body, and is only -partially pre- 
cipitated by sodium chloride from its neutral solutions. 

Serum globulm coagulates at 75° C., is precipitated by diluting its 
salt-containing solutions with water, on dialysis after precipitation with 
various salts, by passing a stream of CO^ through its solutions, by half 
saturation with ammonium sulphate, or by complete saturation with 
sodium chloride. According to Morner,” it yields a reducing body on 
boiling with dilute acids. 

With the ordinary albumins it has nothing in common. Peptone is 
not precipitated by nitric acid or on saturation with ammonium sul- 
phate. 

Deuteroalbumose is an anticompound, and does not yield any amido- 
acids on tryptic digestion. It is precipitated by sodium chloride only 
on the addition of acetic acid, and does not give the nitric-acid reaction 
except in the presence of an excess of salt, and is dialyzable to some 
extent. 

The substance in my case gave all the ordinary albumose reactions, 
but unlike the albumoses it could be crystallized, and yet resembled 
the colloids in not being dialyzable, while protoalburaose and hetero- 
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albumose are dialyzable to some extent. It seems to have existed in the 
fluid in a peculiar physical condition, as in i^oel-Paton’s crystalline 
globulin, or in Cramer’s three cases of emulsion albuminuria.'® Even 
on coagulation by both heat and alcohol it was capable of being easily 
dissolved by very dilute acids or alkalies and forming a clear solution, 
while histon is insoluble under the same conditions. Furthermore, unlike 
histon, it could not be precipitated by ammonia from its acid solutions. 
The Molisch reaction was positive, and the carbohydrate group present 
seemed to be related to the hexoses, while both protoalbumose and 
heteroalbumose have no carbohydrate group in their molecule. It also 
differs from protoalbumose and heteroalbumose in being precipitable 
by saturated solutions of sodium chloride only in the presence of acetic 
acid. The coagulation temperature was a definite one. Both phos- 
phorus and the xanthin bases were absent, proving that the substance 
had no relation to the nuclein group. That it is a hemibody is shown 
by the large yield of tyrosin on tryptic digestion, while deuteroalbu- 
mose, the substance which the Bence-Jones albumin most resembles, 
is an antibody and does not yield the amido-acids when digested with 
trypsin. The behavior on boiling has been noted differently by various 
observers ; with some, the substance almost completely dissolved ; in 
Ndel-Paton’s case there was complete coagulation, while in Simon’s 
and my own case there was no evidence of clearing, even when the 
boiling point was long sustained, but it is noteworthy that in both cases 
the coagulum was capable of easy solution. 

The exact nature and origin of the Bence-Jones substance has been 
the subject of .much contention. Simon believes that the body is closely 
related to the globulins ; Huppert looks upon it as a heteroalbumose ; 
while Kiihne and Chittenden found that on elemeutar}' analysis the 
body resembled heteroglobulose, and they suggest that it may arise 
from serum globulin. Magnus-Levy, on the other hand, did not believe 
that it belonged to the globulins, on account of its behavior to magne- 
sium sulphate. 

There is no reason to believe that the substance is formed in the kid- 
neys, but it is eliminated b)’’ these organs when abnormally present in 
the blood ; yet here again direct proof is wanting as to the origin of the 
substance in that medium. Schumm was able to demonstrate in the 
blood of his case a body which resembled a deuteroalburaose. Follow- 
ing the introduction of the isolated body into the blood of animals it 
rapidly appears in the urine. The presence of an albumose-like sub- 
stance in normal bone-marrow proves nothing, but it is interesting to 
note that both "Wood aud Ellinger have found, in the affected portion 
of the marrow in malignant bone disease, a proteid which gave all the 
albumose reactions. That the substance arises as the result of peptic 
or tiyptic action upon ingested albumins, and then passes into the 
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blood stream, where, as a foreign substance, it is eliminated by the 
kidneys, is not to be thought of, because, as has been previously shown, 
the Bence-Jones albumin possesses nothing in common with the ordinary 
digestive albumoses. Simon claims that it is probably derived from the 
common albumins of the blood, in all probability the serum globulin, 
through the enzymotic action of the plasma cells of the bone-marrow» 
in cases of myeloma, and from thence passes into the urine. This, in 
the light of my own case, is at least very suggestive if not convincing. 
Up to this time, however, no case had been reported where the Bence- 
Jones albumin could be demonstrated in a pleuritic effusion, its occur- 
rence being confined to the urine, blood, and bone-marrow. As a 
small amount of pus cells were contained in the pleuritic fluid of my 
case, it must necessarily have been of inflammatory and probably also 
of bacterial origin, as shown by the clinical course of the disease. If 
we look upon the pleuritic effusion as being in reality an exudate from 
the blood, the origin of this substance is probably from the same source, 
and can be referred to the action of enzymes contained either in the 
leucocytes or in the micro-organisms upon either the serum albumin or 
serum globulin. The process is really a digestive one upon the ordinary 
albumins of the exudate, which have the same composition and ratio as 
the proteids of the blood, but which, as the result of this digestive 
action, have in part been changed to an albumose having all the char- 
acteristics of the Bence-Jones body, and existing in the fluid in an 
unusual physical state. But whether this action is principally upon the 
serum albumin or serum globulin, or both, cannot be definitely decided 
at present. In confirmation of the above, Fermi and Pampersi*** have 
shown that bacteria contain a proteolytic enzyme whose action upon 
proteids resembles that of trypsin. According to Austin,’**’ the pro- 
longed action of micro-organisms on nucleins, fibrin, and probably on 
other proteids, produces protoalbumoses and heteroalbumoses and 
secondary albumoses, A, B, and C, according to Pick’s scheme, but no 
peptone. These albumoses simulate those produced by trypsin. 

In the light of this recent work it is easily conceivable how an 
albumose having all the peculiar characteristics of the Bence-Jones 
body could arise in this manner from the native blood proteids as they 
were exuded into a pathological pleuritic fluid. The medullar}^ theory 
of the origin of the substance cannot be sustained, because there is not 
sufficient bone-marrow, even if all were involved, to account for the 
large amounts of albumose present in the various cases. In my case, 
at least, the rib tenderness W'as not sufficiently prominent to be sug- 
gestive of malignant bone disease. 

In conclusion, it may be stated that the substance in my case was 
pre-eminently of an albumose nature, although probably not a true 
albumose, and having all the characteristics of the Bence-Jones albumin, 
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but existing in the pleuritic fluid in an unusual physical state. It 
evidently was not absorbed and did not pass into the blood stream, as 
not even a trace of the substance could be detected in the urine. 
Furthermore, it seems to be a derivative of the digestive action of either 
the leucocytes or the bacteria upon the proteids in the effusion which 
are derived directly from the blood. Its origin can probably be traced 
to serum globulin rather than to serum albumin, as it possesses many 
features in common, both in reaction to various reagents and its com- 
position on elementary analysis to Marcus’ water-soluble globulin. The 
nitrogen content is about the same in both ; neither are precipitated by 
dialysis or on the passage of CO^ through their solutions, and both give 
the sulphur, biuret, xanthoproteic, Adamkiewicz, and Molisch reactions. 
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MULTIPLE MYELOMA (MYELOMATOSIS), WITH BENCE-JONES 
PEOTEID IN THE HEINE. 

(myelopathic albumosuria of BRADSHAW, KAHLER’S DISEASE.)’ 

By F. Parkes Weber, M.D., F.E.C.P., 

PHYSICIAN TO THE GERMAN HOSPITAL. 

WITH A REPORT ON THE CHEMICAL PATHOLOGY. 

By E. Hutchison, M.D., 

AND 

J. J. E. SLacleod, M.D, 

■“ The patient, J. T., aged fifty years, a stoker, came under my obser- 
vation at the German Hospital in May, 1900, but I did not make, the 
diagnosis of multiple myeloma until the following July, when I hap- 
pened to examine the urine by the ordinary methods. From May to 
July the Bence-Jones proteid^ in the patient’s urine had been frequently, 
at one time daily, measured by Esbaeh’s albuminimeter, but had been 
entered in the notes as ordinary albumin. The daily amount of urine 
was found to he about 2000 c.c., and it contained about 7 per milJe 
of the proteid. The reactions were quite typical, just as those described 
by Bradshaw, Kiihne, Bence-Jones, and others. The most charac- 
teristic are, I think, the following (that is, when the urine is acid) 
Coagulation of the proteid at a much lower temperature (about 68° C.) 
than ordinary albumin, more or less solution of the precipitate at a 
higher temperature (e. g., when the urine is boiled), and complete or 
almost complete solution on adding acetic acid to the boiling urine; 
after the precipitate has been partially redissolved by boiling, a charac- 
terisic reprecipitation should take place on allowing the urine to cool. 
What Dr. Bradshaw considered to be the spontaneous precipitation of 
the proteid in his case (noted also in some other cases) was likewise 
observed in the urine of the present case. The urine sometimes was 
turbid with this precipitate when quite freshly passed, and on these 
occasions, the reaction being always very acid, the turbidity could not 
have been due to phosphates, 

Swnmai'y of the Present Case. 

The patient, a rather fat man, aged fifty years, complained of rheu- 
matoid symptoms, commencing, so he thought, about the end of the 

I Founded on a communication to the Royal Medical and Chirurgical Society of London, 
March, 1903. 

= On account of the contention by A. Magnns-Levy {Hoppe-Seyler’s Zeit. f. Phys. Chemie., 
Strasburg, 1900, vol. sxx. p. 200) that the so-calied Bence-Jones albumose is really an albumin, 

I have referred to it in this paper as Bence-Jones proteid. For the sake of brevity, however, 

I have sometimes spoken of " Bence-Jones albumosuria” when I meant to signify the presence 
of Bence-Jones proteid in the urine. It seems that precipitin experiments fail to solve this 
question of the nature of the Bence-Jones proteid. In fact, the so-called " biological method ” 
fails to distinguish the Bence-Jones proteid from various other proteids of human origin. Vide 
Rostoski, Zur Kenntniss der Priicipitine, Verhandl. der phys.-med. Gesellschaft, Wurzburg, 1902, 
vol. XXXV. pp. 30-32. 

5 The urine is nearly always acid in Bence-Jones albumosuria. 
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year 1899. About February, 1900, he began to suffer from pains in 
his loins and stiffness in the small joints of his hands. Soon after- 
ward the upper part of his back began to bend, so that he always had 
a stooping attitude. Previously to this illness the patient had been 
strong, but as a young man had had gonorrhoea and a chancre on the 
penis. One of his sisters suffered from diabetes raellitus. 

The urine of the patient was found to contain the Bence-Jones pro- 
teid. The daily amount of the urine was about 2000 c.c., and it con- 
tained about 7 per mille of the proteid as measured by Esbach’s 
albuminimeter. By a more exact method (precipitation with alcohol, 
drying, and weighing) Dr. R. Hutchison found that about 16 grammes 
of the proteid were excreted daily. The reactions of the proteid Avere 
the typical ones described by Bence-Jones, Kiihne, Bradshaw, etc. 

For some time the patient’s condition remained fairly stationary, 
and at first, by the use of local hot baths, massage, etc., the power of 
bending his fingers was improved. Afterward, however, the general 
weakness, cachexia, and anjemia greatly progressed, and gummatous 
disease of the tongue and over one rib made its appearance. Exam- 
ination of the blood showed great antemia and slight leucocytosis. On 
January 25th the patient died after copious hemorrhage from the 
intestines, which post-mortem examination showed to be due to chronic 
ulceration of the duodenum. The Bence-Jones albumosuria persisted 
to the last. 

At the necropsy the bone-marrow of all the bones examined was 
found to be more or less affected by a diffuse sarcoma-like growth of 
rounded or polyhedral mononuclear cells — a form of “ multiple mye- 
loma” or “myelomatosis.” There were no localized outgrowths pro- 
jecting from the bones, such as have been noted in some cases of 
multiple myeloma, and no other parts of the body were invaded. In 
fact, as the neoplasm was strictly limited to the osseous system, no 
parts of it could be regarded as metastatic. The presence in the tumor 
cells of certain granules and globules of various sizes constituted a 
striking histological feature in the present case. Professor R. Muir, of 
Glasgow, who made a careful histological examination of the groAvth, 
concludes “ that the tumor is formed by a special and characteristic 
type of cell, which is probably derived either from the neutrophile 
myelocyte or its predecessor ; that this cell produces in its protoplasm 
in a granular form a substance which is closely allied to though not 
quite identical Avith the substance of the neutrophile granules ; and 
that this substance is formed in excess, and may form larger granules 
by confluence of the smaller, the larger globules sometimes becoming 
free.” 

According to J. H. Wright’s report on a case examined by him,* the 
principal tumor cells in the case in question appeared to be a variety 
of Unna’s “ plasma cells.” Dr, J. M. H. hlacLeod has kindly examined 
sections from the present case to compare the cells AA’ith Unna’s plasma 
cells. He has used the special methods of staining for this purpose, 
and tells me : “ Morphologically the cells resemble plasma cells in that 
they are polyhedral and their nucleus is placed excentrically. The 
nuclei, however, do not show the characteristic arrangement so gener- 

' Johns Hopkins Hospital Reports, 1900, vol. is. pp. 359-300. (See Case Xo. 13 in the Eiixn- 
mnry of Cases at the end of the present paper.) 
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ally found in plasma cells of five or six deeply stained chromatin bodies 
around the periphery.” 


The Ghemical Examination of the Organs {Report Contributed by 
B. Hutchison, M.D., and J. J. B. Macleod, M.D.'). 

Up to the present time only three cases have been recorded in which 
a chemical investigation of the organs was made. 

The first of these is by Ellinger,' but the clinical history of the case 
shows it to have been of an unusually acute nature, and the symptoms 
scarcely typical of myelogenous disease. 

The tissues examined were a piece of infiltrated rib, blood, and some 
ascitic fluid. 

In the case of the piece of rib, the following somewhat rough method 
was employed. The piece of rib was macerated with water, the result- 
ing extract was filtered off, and to part of it was added some sodium 
chloride and acetic acid, whereby a precipitate was produced. In 
another part of the watery extract the point of heat coagulation was 
determined and found to be 40° C. 

The author mentions that a piece of normal rib-marrow treated in 
the same way does not give these reactions. 

In the case of the blood and ascitic fluid, a more reliable method 
was employed. 

To each was added an excess of alcohol, and the resulting precipitate 
was allowed to stand several dap. It was then filtered off and macer- 
ated with water, ^ The resulting watery extract was then weakly 
acidified with acetic acid and boiled. The boiling fluid was quickly 
filtered, so as to separate all coagulated proteid, and the filtrate, at first 
quite clear, gradually became cloudy on cooling, and gave the reac- 
tions for Bence-Jones proteid. 

The second case is recorded by Askanazy,'-' and is peculiar in that 
an examination of the blood during life, and of the lymphatic glands 
after death, showed it to be one of lymphatic leuksemia. 

The tissues examined were marrow from the vertebrm and head of 
femur, lymphatic tumors, blood, pericardial and pleuritic fluids. 

Two methods were employed in testing for the proteid. One of these 
consisted in making a watery or weak caustic soda extract of the tissue. 
This was then treated with acetic acid, so as to precipitate nucleo- 
proteid, which was filtered off. In the filtrate the heat-coagulation 
point was determined. It was then boiled and filtered hot, the result- 
ing filtrate being gradually cooled. The other method consisted in 
adding alcohol to the extract, collecting the precipitate, and macerat- 
ing it with weak caustic alkali. The resulting extract was then treated 
with acetic acid to precipitate nucleoproteid, and to the filtrate from 
this were applied the tests for Bence-Jones proteid. 

By means of these methods it was found that the Bence-Jones proteid 
was present in the marrow, but absent from the lymphatic tumors, 
blood, and pericardial and pleuritic fluids. 

The alcohol method was employed in a sample of urine containing the 
albumose, and was found to give reliable results, 

> Dent. Arch. f. klin. Medicin, 1S99, Bd. bai. 8. 255. (See Case No. 9 in the Summary.) 

= Ibid., 1900, Bd. Ixviii. S. 34. (See Case No. 16 in the Summary.) 
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The third case is that of Kalischer,* and the tissues examined were 
marrow from the ribs and humerus. The examination was made by 
Prof. Lowy, but he could not find a trace of Bence-Jones proteid. 

Methods Employed in the Present Case. In the present case a very 
complete chemical investigation was possible, as we were fortunate in 
securing not only portions of all the organs, but also large quantities 
of bone from various regions. Two methods very similar to those de- 
scribed by Magnus-Levy were employed to detect the body. 

The bones Avere crushed into fragments in a quartz crusher, the 
other tissues being chopped up into small pieces. Each Avas then 
ground up in a mortar with distilled AA'ater and the resulting pulp 
alloAved to stand tAventy-four hours. The extract was filtered off and 
the remainder again pounded in the mortar Avith distilled Avater, the 
second extract, after filtration, being added to the first. 

The resulting watery extract from each tissue Avas then carefully 
neutralized and divided into tAvo equal parts. To one of these Avere 
added two volumes of a saturated solution of ammonium sulphate, aud 
the mixture was alloAved to stand tAventy-four hours. The resulting pre- 
cipitate was separated by filtration, washed with ammonium-sulphate 
solution, and suspended in water. After standing several days this 
suspension Avas filtered and the filtrate placed in a parchment dialyzer 
for several days in running Avater, and finally, for at least tAvo days, in 
distilled Avater, which was frequently changed. After dialysis a pre- 
cipitate invariably separated out (globulin), which Avas removed by 
filtration. The resulting filtrate was tested for Bence-Jones proteid. 
To the second portion of the neutralized watery extract twice its volume 
of spirit Avas added, and the mixture was then boiled (by which means 
the native proteids become coagulated, whereas the Bence-Jones proteid 
does not).' The mixture Avas then filtered, and the precipitate, after 
being washed Avith boiling 66 per cent, spirit, Avas suspended in i to d 
per cent, amihonia and either left in this for several hours or heated 
on the Avater-bath, by either of Avhich processes a solution of the albu- 
mose results, Avhile the coagulated proteids remain unaffected. 

The former of these methods Ave will designate the ammonium- 
sulphate method, the latter the alcohol method. 

These two methods AA'ere applied to urine containing the substance 
in question. The resulting solutions gave the chief reactions for 
Bence-Jones proteid. 

To serve as controls aa'c also examined, by both methods, red marroAA' 
from the vertebrm of a healthy person, and, by the ammonium-sulphate 
method, red marrOAV from the ribs of a horse. In neither of these waj< 
any trace of Bence-Jones pj-oteid^ found. 

Besults. The following are the results obtained from the various 
organs and tissues : 

Marrow of Bones. The marroAV contained in these was apparently 
of tAAm types — namely, a pink, pasty mass in the head and loAA-er ex- 

’ Deul. med. AVoch., 1901, No. 4, S. 51. (Sec Case No. 22 in the Summary.) 

= Magnus-Levy. Hoppe-Seylor’s Zeit. f. Pliys. Cliemie., 1900, Bd. sxx. S. 200. 

In the case of the red marrow from the horse's rib, the extract by the ammonium-sulphate 
method contained a trace of albumin coagulating at 75° C. In the case of the human vertehra; 
by the alcohol method, the application of the nitric and hydrochloric acid tests produced an 
indefinite haze but no distinct ring, and no coagulation occurred on heating even to boiling 
temperature. 
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tremitj of the femur and in the ribs, and a thin, red currant-jelly-like 
mass in the shaft of the femur. We therefore divided the bones into 
three groups, viz. : (1) vertebrte and ends of femur; (2) ribs; and (3) 
shaft of femur. 

1. Vertebrw and Ends of Femur. The neutralized extract by the 
alcohol method was very opalescent, and could not be cleared by filtra- 
tion. It was accordingly dialyzed for three days in tap water and for 
twenty-four hours in distilled water, A slight precipitate separated 
out, and on filtration a clear solution was obtained. In the dialysates 
by both methods the following reactions were obtained : 

Meal Coagulation. A coagulum was obtained at 70° C., which did 
not clear upon boiling. On filtering the boiling fluid the filtrate did 
not show any opacity on cooling. On the addition of one drop of 20 
per cent, acetic acid to 30 c.c, of the fluid coagulation occurred at 
50° C., but the precipitate did not clear up on boiling, although it 
appeared to do so to a certain extent, because of the coagulum sepa- 
rating out as flocculi on the surface, 

Mydrochloric Acid. A distinct sharp ring was obtained. 

Nitric Acid. A similar ring was obtained, which cleared up con- 
siderably on heating, reappearing on cooling. 

Two volumes of a saturated sohdion of common salt and afeiv drops of 
20 per cent, acetic acid. A precipitate. 

A few drops of acetic acid and potassium ferrocyanide. A precipitate, 
not clearing on boiling. 

Biuret Test. Violet reaction. 

In the opalescent solution by the alcohol method the addition of one 
drop of 20 per cent, acetic acid produced a precipitate, soluble, however, 
in excess of the acid. 

2. Ribs. By the alcohol method an opalescent fluid was obtained, 
which gave a very distinct precipitate on the addition of acetic acid. 
The opalescent fluid was dialyzed for several days and filtered. 

The clear fluid by both methods gave the following reactions : 

Meat Coagulation. Slight haze at 60° C., which did not clear upon 
boiling. 

Nitric and Mydrochloric Acids. A distinct ring was obtained with 
both of these reagents, which cleared up considerably on boiling, 
becoming more distinct on cooling. A slight haze was produced by 
adding 1 in 10 HCl to the fluid. 

Acetic Add, 20 pei’ cent. A few drops of this produced a distinct 
precipitate, insoluble in excess. 

Biuret Test. Slight violet reaction. 

The precipitate produced in the undialyzed opalescent solution by 
the alcohol method on the addition of acetic acid‘ was fused in a silver 
basin with caustic soda and saltpetre ; the resulting mass was dissolved 
in water, acidified with nitric acid, and mixed at 60° C. with ammonium 
molybdate solution. No trace of phosphorus was found present. 

3. Shaft of Femur. The extracts contained only the merest trace of 
a proteid, and the only reactions which gave anything were the ring 
tests. 

4. Kidneys. Slight rings were obtained with the acids, and on 
boiling the fluid became opalescent. 


The amount of precipitate used for this test was quite sufficient for the purpose. 
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5. Liver, Spleen, and Muscle. No trace of proteid was shown by 
any reaction by either method. 

6. Pericardial Fluid. Slight rings were obtained with the acids, and 
on boiling an opalescence was produced. Acetic acid produced no 
haze. The ammonium-sulphate method was alone employed, as only 
45 c.c. of the fluid was examined. 

7. Bile. No trace of proteid. 

8. Blood. Fifty-five grammes of clotted blood from the heart was 
examined. This was extracted with water and the extract examined 
by both methods. In neither case was the slightest trace of proteid 
obtained. 

Consideration of Resxdts. From an examination of these results it 
will be seen that in no organ or tissue could the presence of a proteid 
identical with that found by the same methods in the urine be demon- 
strated. In the case of the vertebrje and ends of the femur, however, 
a proteid giving very similar reactions was obtained. It will be noticed 
that the points wherein this differs most from the typical Bence-Jones 
proteid are the temperature at which it coagulates and the fact that it 
does not clear up on boiling. It will also be noticed that after the 
addition of the merest trace of acetic acid the point of heat coagulation 
was the same as that in a similarly treated extract from urine, but 
whereas the urinary coagulum cleared up at 90° C., that of the marrow 
did not do so, even on boiling. 

Eecent work by K. Spiro,' Hammarsten,® and others shows, however, 
that not only does the exact point of heat coagulation vary consider- 
ably with the dilution and composition of the fluid, but also that 
resolution of the coagulum depends to a very large extent on the com- 
position of the fluid in which it is suspended.® In view of these facts 
it is impossible to draw any deductions as to the nature of the body 
from a consideration of the heat-coagulation point alone, and the mere 
fact that any proteid whatsoever should have been obtained after the 
processes to which the original extract was subjected shows in itself 
that some unusual proteid existed in the tissues. 

Nor could such a proteid be obtained by employing exactly the 
same methods from normal red bone-marrow. 

The neutralized opalescent solution obtained by the alcohol method 
gave a copious precipitate on weakly acidifying with acetic acid. 
This precipitate was soluble in excess of the acid. It was easily soluble 
in weak alkalies and gave the xanthoproteic and other reactions for 
proteids. This precipitate was not present in the dialysate obtained by 
the ammonium-sulphate method. From its reactions it would appear 
to be either an alkali albumin or a nucleoproteid. To decide this 
question it was tested for phosphorus, with a negative result. It is 
probable, therefore, that a certain amount of alkali albumin had been 
produced out of the alcohol coagula by boiling with dilute ammonia. 
After the separation of this by neutralization and dialysis, a clear 

’ Hoppe-Sej’ler's Zeit. 1. Phys. Chcmic., 1900, Bd. xsx. S. 1S2. 

- Pfliigcr’s Arcb. f. d. gcs. Physiologic, 1S7S. Bd. sviii. S. OTi. 

3 It wns noticed, both in the case of the urine nnd of the vertebral morrow, that on allowing 
the extract to stand for four weeks in a stoppered bottle a sediment had settled down. Thi.' 
was filtered off, and the clear filtrate failed to give any reaction for proteid':. Tlio precipitate 
was insoluble In weak alkalies. The albumosc-like body had evidently undergone a change 
on standing. There was unfortunately not sufficient material to reinvestigate this fact. 
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solution giving e.\'actly the same reactions as the ammonium-sulphate 
extracts was obtained. 

The extract obtained from the red currant-jelly-like marrow found 
in the shaft of the femur contained only the minutest trace of proteid. 

The only other tissue from which a proteid-containing extract could 
be obtained was the kidney, and here only in the minutest trace. The 
pericardial fluid gave rather clearer reactions than the kidneys, a 
result in accordance with Ellinger’s observations. 

Conclmions Regarding the Seat of Production of Bence-Jones Proteid 
(Hutchison and Macleod'). 

The invariable, or almost invariable, occurrence of bone-marrow 
disease in cases of Bence-Jones albumosuria would seem to point out 
the seat of production of this unusual proteid ; but yet, when one con- 
siders the enormous quantities excreted daily — 15 grammes in the 
above case — it is at first sight difficult to conceive how such a source 
can be possible. Magnus-Levy calculates that the whole mass of the 
diseased red marrow could not contain more than 1 00 grammes of pro- 
teid, and argues that in his case,’ at least, where the daily excretion 
in the urine often attained 36 grammes, its derivation from the bones 
was impossible. In support of this contention he points out that in 
those cases where the total urinary nitrogen was estimated it was found 
that nearly 40 per cent, of this was excreted as Bence-Jones proteid. 
In a case investigated by Seegelken," however, only about 10 per cent, 
of the total nitrogen was so excreted. From a consideration of these 
facts Magnus-Levy supposes that the bone-marrow cannot be the seat 
of its production, but that it represents a non-assimilated digestive 
proteid. This want of assimilation he ascribes to the absence of some 
influence which the bone-marrow normally exercises on the metabolism 
of proteid, but which is wanting when the marrow is diseased. 

In the above case, however, the results point to the bone-marrow as 
the seat of production, and the absence of any proteid in the extract 
from nearly all the other tissues and organs would tend to disprove 
Magnus-Levy’s theory, for were this correct we should expect to find at 
least some of the unusual proteid present in those organs (muscles, 
liver, etc.) where proteid metabolism is most active.^ 

The body was not found in the blood, and this was probably due to 
the fact that only a limited quantity was procurable for examination. 
Its presence in the kidneys was to be expected, since a certain amount 
of urine must still have been present in the tubules. 

Remarks on Multiple Myeloma in Oenei'al. 

Multiple myeloma may be defined as a diffuse new-growth ptimarily 
involving the bone-marrow, especially that of the vertebrse, ribs, and 
sternum,* and affecting males as or more often than females, and 

’ Case No. 11 in the Summary. 

= Deut. Arch. f. klin. Med., Bd. Iviii, S. 276. (See Case No. 6 in the Summary.) 

3 It Is certainly diiScult to conceive how so much proteid could be derived from so small a 
source ; but still, when we take into account other metabolic processes in the body, e. g., the 
occurrence of SO grammes of urea in the urine and of only 2 gra m mes in the whole body, 
the result does not seem so surprising. 

■* In the present case, however, and in some other cases (see Nos. 20 and 24 in the Summary), 
the bones of the limbs were liketvise much affected. Doubtless if the whole skeleton had been 
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chiefly those past middle age. The disease nearly always remains 
limited to the osseous system, though by direct extension it may form 
localized outgrowths projecting from the bones. Owing to absorption 
of the hard, osseous tissue the bones become softened or friable, and 
are easily broken. The vertebral column and sternum are sometimes 
much bent, and the spinal cord may be affected by pressure, due to 
the curvature of the spinal column or to new-growths bulging into the 
spinal canal. Owing to the destruction of bone-marrow, the formation 
of blood is impaired, and anaemia and progressive cachexia occur, 
doubtless in some cases favored by the circulation of a toxic proteid. 
I cannot help drawing an analogy between the bone disease, myelo- 
matosis (i. e., multiple myeloma), on the one hand, and the skin disease, 
mycosis fungoides, on the other. In both cases the etiology, as well as 
the true nature of the new-growth, is obscure. For both diseases an 
infection theory has been propounded, making the new-growths allied 
to the class of infective granulomata ; but at present the arguments in 
favor of any such infection theory are far from convincing. In mye- 
lomatosis there is a primary diffuse infiltration of the bone-marrow of 
a great part of the skeleton, followed in some cases by the formation 
of definite localized tumors growing from the bones; while mycosis 
fungoides usually commences as a diffuse infiltration of the skin 
(premycotic stage), and the localized tumors, which give the disease its 
name, begin to sprout out later on. This analogy may perhaps turn 
out to be a very superficial one, but in the present uncertainty regard- 
ing both diseases it is worthy of mention. In one important point 
the analogy is imperfect. The point is that while mycosis fungoides 
seems to be a single definite disease (morbid entity), different kinds of 
neoplasm have apparently been included under the heading “ multiple 
myeloma.” 

Multiple myeloma is a term which has been employed to include 
various diffuse new-growths arising in the bone-marrow (i. e., mye- 
logenic), and not giving rise to definitely metastatic growths in other 
tissues.^ After post-mortem investigations various names have been 
employed according to the histological features (and individual inter- 
pretations by observers) of the neoplasms, and particularly of the cell 
elements of which the tumors are formed. The tumors have been 
regarded as simple overgrowth of the cell elements of the bone-marrow, 
or as myelogenic sarcoma, endothelioma, perithelioma, plasmoma, etc. 

In ray first case' of “ multiple myeloma ” I supposed the tumor 

examined tlie long bones would linve been found nffeeted in some of the cases in which by 
the clinical symptoms the bone disease was supposed to be limited to the ribs, sternum, and 
vertebral column. 

’ Sec later on in regard to the lymphatic glands becoming atrcctcd in some; cases. 

- General Ljunphadenomatosis of Bones, One Form of Multiple Myeloma, Transactions 
of the Pathological Society of Ix)ndon, 1897, loc. cit. The patient is referred to later on ns E. P. 



652 


WEBER: MULTIPLE MYELOMA, 


formation to be an example of “general lymphadenomatosis of bones.” 
Recent re-examination of old sections (stained by the ordinary methods) 
from the bone-marrow growth and from the affected ghsds has con- 
firmed the view and made it practically certain that the growth in the 
glands is identical with that in the bones. The cells of which the 
growth consists resemble lymphocytes, except that very many of them 
have more protoplasm than ordinary small lymphocytes have. The 
larger cells are rounded, oval, or polyhedral, and the nucleus is often 
placed excentrically. Part of the sternum was fortunately preserved in 
glycerin and formalin in the Museum of the Royal College of Surgeons, 
and thus I have lately had an opportunity of examining sections of the 
sternal portion of the growth stained by Ehrlich’s triacid and by 
Mann’s eosin-methyl-blue combinations. These stains show that 
hardly any of the cells contain granules. In fact, only one or two 
coarsely granular eosinophile cells were seen in looking through the 
sections, and these Avere probably not tumor cells. The tumor may, 
therefore, be said to consist of non-granular, lymphocyte-like cells. 
The majority of these cells have more protoplasm than ordinary small 
l 3 ’mphocytes have. It must be remembered, however, that in lymphatic 
leucocythcemia the growths in the various organs may consist largely 
of cells which, though they are described as lymphocyte-like, have much 
more protoplasm than do the small lymphocytes of normal blood. 
Every intermediate form between the cells with much protoplasm and 
those with very little protoplasm can be found in the growths of 
lymphatic leucocythmmia, and so they can be in the myelogenic growth 
from the patient E. P. Moreover, in normal lymphatic glandular 
.tissue many of the cells of the “germinating centres” have more 
protoplasm than the small lymphocjdes, further from these centres, 
and in the circulating blood. I feel justified, therefore, in saying that 
in the case of E, P. the cells of the myelogenic growth were tympho- 
cyte-like, if not actually of the lymphocyte kind. Dr. J. M. H. MacLeod 
has kindly examined the growth by special staining for plasma cells, 
and thinks that the cells of which the growth is composed have a 
greater resemblance to lymphocytes than to the t^’^pical plasma cells of 
the granulomata.’^ 

Two types, if not more, of “multiple myeloma” are to be distin- 
guished : (1) a growth, as in the patient, J. T., in which the bone- 
marrow only is involved ; (2) a growth in which nearly all the cells 
resemble small or large lymphocytes, and are possibly derived from 
the non-granular predecessors of the myelocytes in this second type 

1 I may add that in part of the growth in the sternum many of the tumor cells have under- 
gone some kind of a degenerative change, owing to which, by Mann’s eosinmethyl-blue com- 
bination, the nucleus and the rest of the cell are deeply stained by the eosin. 

= A. Pappenhelm. Virchow's Archiv, 1902, vol. clxix. p. 381. According to his views, the 
larffe lymphocyte type of cell, which in the lymphatic glands gives rise to the ordinarj- small 
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of “multiple myeloma” lymphatic glands as well as bone-marrow 
may probably be affected. The second type of multiple myeloma 
would include cases described as myelogenic lymphosarcoma, mye- 
logenic lymphadenoma, and myelogenic pseudoleuktemia (using the 
German term “ leuksemia ” in the limited sense of “ lymphocythsemia).” 
Intermediate cases between these two types (“ mixed forms ”) prob- 
ably also occur. 

If the views which I have suggested in this paper be correct, it fol- 
lows that the whole class of leukaemias and pseudoleukoemias (using the 
German terms for convenience) can be divided into at least the follow- 
ing six types, independently of intermediate forms : 

(a) A new-growth of lymphocyte-like cells originating in the bone- 
marrow and not overflowing into the circulating blood. Myelogenic 
pseudoleuksemia (using leukismia in the sense of lymphocythsemia), 
myelogenic lymphosarcoma, lymphadenomatosis of bones, multiple mye- 
loma (myelomatosis) of the lymphatic type. 

(b) Similar to the preceding, but the lymphocyte-like cells overflow 
into the blood stream. Myelogenic lymphocythsemia. I do not -know 
of any cases illustrating this type excepting cases of “ acute leuk- 
aemia.” Those of A. Dennig (Munchener med. WocJwischnft, 1901, 
No. 4, page 140) and C. H. Melland {Medical Chronicle, September, 
1902, page 372), for instance, were examples of acute lymphocythsemia 
in which post-mortem practically no change was discovered in leuco- 
cyte-forming tissues other than the bone-marrow. 

(c) A new-growth formed in large part of lymphocyte-like cells 
originating in the lymph glands or the lymphadenoid tissues gen- 
erally, and not to any great extent overflowing into the circulating 
blood. Lymphatic or splenic lymphadenoma or pseudoleuksemia 
(using leukemia in the sense of lymphocythsemia), Hodgkin’s dis- 
ease. In the more chronic and flbrous varieties of this type the micro- 
scopic appearances differ, of course, considerably from those in acute 
cases. 

(d) Similar to the preceding, but the lymphocyte-like cells invade 
the blood stream. Lymphatic or splenic lymphocythsemia. 

(e) A new-growth in the bone-marrow of cells derived from the 
myelocytes not invading the circulating blood. Myelogenic pseudo- 
leuksemia (using leuksemia in the sense of myelogenic or splenomedul- 
lary leucocythsemia). To cases of this type and to “mixed cases” 
partaking of this type the term multiple myeloma (myelomatosis) might 
perhaps be limited. 

(/) A new-growth characterized by its myelocyte-like cells overflow- 
ing or being dra^vn out into the circulating blood and by Bence-Jones 

lymphocytes of the blood, in the bone-marrow Rives rise to the myelocytes and thus indirectly 
to the polymorphonuclear leucocytes also. 
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albumosuria, not occurring as it sometimes does in the preceding type. 
]\Iyelogenic or splenomedullary leukmmia (leucocythsmia). 

According to this scheme, one must regard the excess of white cor- 
puscles in the blood in all kinds of leukfemia as due to an inroad of 
tumor cells from a hyperplasia-like tumor formation in the leucocyte- 
producing tissues of the body,’ all forms of leucocytes (including 
lymphocytosis) being merely expressions of some reaction in the tissues 
in question. A leucoeytosis is, therefore, strictly speaking, never an 
early stage of leuksemia (leucocythsemia) ; yet a true leucoeytosis from 
anj' cause may perhaps sometimes be followed by true leukaemia in so 
far as a reactive growth in leucocyte-producing tissues (of which 
reactive growth the leucoeytosis is the expression) may be supposed to 
give a start to the kind of tumor formation of which leuktemia is the 
expression, just as chronic irritation of the skin sometimes acts as the 
exciting cause of epithelioma. 

The Bence-Jones Proteid in the Urine of Multiple Myeloma Gases. 

Dm. Hutchison and Sfacleod concluded that in the present case the 
bone-marrow was probably the seat of production of the proteid in ques- 
tion, and that this proteid is not a non-assimilated digestive proteid, as 
suggested by Magnus-Levy.^ As confirming their views, I found that 
a considerable alteration of diet maintained during two days had no 
effect in altering the quantity of proteid excreted in the urine. More- 
over, Dr. Bradshaw in his case found that meals had little or no 
influence on the excretion of the proteid in the urine. He found that 
as much was excreted by night as by day,^ when the patient was taking 
meals during the daytime only ; and he considered the rate of excretion 
to be “ pretty constant throughout the twenty-four hours.” 

It seems that when it is free in the blood the Bence-Jones proteid 
appears in the urine,* as hfemoglobin does whenever owing to various 
causes sudden unusual haemolysis occurs. The fact, therefore, that the 
quantity excreted in the urine is little influenced by meals and by 
change of diet speaks strongly against the correctness of Magnus- 
Levy’s views. It is po.ssible that the cells of the new-growth in the 
bone may produce digestive enzymes, by the action of which on the 
albuminous constituents of the blood serum the Bence-Jones proteid 
is steadily and continually manufactured ; then from the circulating 
blood it would pass through the renal filter with the urine, like hfemo- 

> Pappenheim’s various writings, loc. cit., etc. - Loc- cit. 

^ See the tables at the end of Dr. Bradshaw's first paper. Med.-Chir. Trans., 1S9S, vol. Ixxxi. 
pp, 270, 271. 

1 Sir Lauder Brunton has kindlj" directed my attention to certain experiments of B. J. Stokvis, 
published in the Maandbiad der Sectie voor Natuurwetenschappen, 1872, No. 6. The latter 
found that Bence-Jones proteid, when a not very concentrated solution was injected into the 
rectum of a dog, was excreted unchanged in the urine. 
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globin, even in the absence of any kidney disease. As already men- 
tioned, there may be some connection between the excretion of the 
proteid in the urine and the formation of granules and globules in the 
cells of the new-growth in the present case. 

Diagnosis of Multiple Myeloma (^Myelomatosis), toith and untliout Bence- 
Jones Proteid in the Urine. 

There is still much uncertainty as to the nature of multiple myeloma 
(multiples myelom), a term first employed by J. von Rustizky,' who 
regarded the growth as formed by a simple hypertrophy of bone- 
marrow. As already mentioned, however, the tumors from different 
cases do not all resemble each other in their histological features, 
though they possess certain characters in common. The growth is 
generally so diffuse in its distribution that it is impossible to determine 
that any one part represents a primary focus where the neoplasm may 
be supposed to have commenced. It does not invade other tissues by 
metastasis through the blood channels as sarcoma does, though in 
some cases the lymphatic glands have been involved (cf. Case 3 in the 
Summary at the end). 

Owing to the softening and fragility of bones, the pains and the 
progressive kyphosis caused by the disease, the diagnosis is from : 

(a) Osteomalacia. 

(b) Muscular rheumatism, lumbago, sciatica, etc. 

(c) Spondylitis deformans. 

(d) Caries of the spinal column. 

(e) Invasion of the vertebral column and other bones by secondary 
malignant tumors. Owing to the progressive anaemia and cachexia, one 
may think of : 

(/) Pernicious ancemia or other diseases associated with progressive 
cachexia. Owing to the possibility of confusing Bence-Jones proteid in 
the urine with albumin, the cases of multiple myeloma in which this 
body is present in the urine (i. e., the cases of “ myelopathic albumo- 
suria” of Bradshaw, “ Kahler’s disease”) may be at first mistaken for: 

(g) Nephritis. 

(a) Osteomalacia. From the typical osteomalacia of women multiple 
myeloma differs in the following respects. The former attacks women 
during the childbearing period of life. It affects chiefly the bones of 
the pelvis and lower extremities. It gives rise to great deformity by 
the bending of the bones, but more rarely to “ spontaneous” fractures. 
Multiple myeloma attacks men as often as women, or more often, and 
chiefly those in the second half of life. Clinically, it appears spe- 
cially to affect the vertebral column, ribs, and sternum, though the bones 

1 Multiples Myelom. Deutsche Zeltsohrifl f. Chlrurgie, Leipzig, 1873, vol. lil. p. 1C2. 

TOL. 126, NO. 4.— OCTOBER, IMS. 43 
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of the extremities have certainly been involved in some cases, as they 
ivere in my present case. It is likely to cause fractures of the ribs and 
deformity by bending of the vertebral column and sternum; in one 
case (Case No. 20 in the Summary) “spontaneous” fracture of one 
femur occurred, and in another (Case No. 24 in the Summary) “ spon- 
taneous ” fractures of both femora are recorded ; yet it does not give 
rise to the characteristic deformities of osteomalacia resulting from 
yielding of the pelvis and bending of the bones of the lower extremities. 
It is possible, however, that there may be true cases of osteomalacia 
in males and in elderly females in which the bones of the vertebral 
column and trunk are specially affected. 

(b) Mii-seular Rheumatism, Lumbago, Sciatica, etc. Several cases of 
multiple myeloma have, at least during part of the disease, been given 
such headings. The occurrence of markedly bilateral thoracic, abdom- 
inal, or lumbago-like pains may first direct attention to the possibility 
of disease of the spinal column. In my first case of multiple mye- 
loma,’ pain on both sides of the abdomen, together with the presence 
of an increasing kyphosis, pointed to grave disease of the spinal ver- 
tebrae. Sometimes examination of the bones by ROntgen rays may 
prove of service (vide Case No. 13 in the Summary at the end). If 
grave rheumatoid or rheumatic arthritis is a complication, as in my 
present case, it obviously becomes difficult to distinguish pains and 
parsesthesiae due to the arthritis from those due to the multiple myeloma. 

(c) Spondylitis Deformans. This affection of the vertebral column 
may produce a similar kyphosis to that which in several cases has been 
caused by multiple myeloma. When, however, the kyphosis is due to 
spondylitis deformans,’ the spinal rigidity in the cervical region is 
probably more pronounced than in cases of multiple myeloma, while 
the patient is likely to be less anjemic and cachectic. 

(d) Caries of the Spinal Column. The progressive bending of the 
vertebral column seen in multiple myeloma might be confused with 
tuberculous caries, that is, with those rather rare cases occurring in 
middle or old age and giving rise to progressive curvature. On the 
other hand, the curvature due to myeloma is somewhat less likely to 
be distinctly “ angular” than that due to tuberculosis, and in the latter 
disease the ribs are not likely to be in any way affected simultaneously 

I Trans. Path. Soc., loc. cit. 

■ Cases in which the vertebral column only is affected (von Bechtereiv’s type) may he dis- 
tinguished from those in which the extremities, especially the hip-joints, are likewise affected 
(Strumpell's type, Pierre Marie's “ spondylose rhizonidlique ’’). Such cases of chronic ossify- 
ing arthritis may progress to universal bony ankylosis. (See the summary of cases by Dr. 
Joseph Griffiths in the Journal of Pathology and Bacteriology, December, 1896, and March and 
June, 1897. Much has been written on the subject during recent years in France and Ger- 
many.) Of course, when ankylosis of the joints of the extremities has occurred, a case could 
hardly be mistaken for one of multiple myeloma, but even at the commencement of the dis- 
ease such a mistake is very unlikely to be made. 
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with the spinal column. The sternum has sometimes become exces- 
sively bent in multiple myeloma. The presence of tuberculosis in the 
lungs might help to clear up the diagnosis. 

(e) Invasion of the VeHehval Column and Other Bones by Secondary 
Malignant Tumors. Secondary localized malignant tumors may give 
rise to a progressive curvature of the vertebral column. The vertebral 
column and ribs may likewise be diffusely infiltrated by metastatic 
carcinoma, but all such metastatic growths are more likely to cause 
distinct swellings’ or give rise to local signs of their presence. Evi- 
dence as to a primary malignant growth existing or having been 
removed from some other part of the body would facilitate the diagnosis, 
and in localized tumors, as well as in tuberculous caries, help might 
be obtainable from the Rontgen rays. 

(/) Pernicious Anaemia, etc. Anaemia and progressive wasting and 
feebleness may be marked features of myelomatosis, at all events in the 
later stages, when the blood-forming functions of the bone-marrow are 
greatly impaired by the diffuse tumor formation. The pains and other 
signs of bone disease, such as progressive kyphosis, when these are well 
marked, will help to distinguish cases of multiple myeloma from per- 
nicious anaemia and forms of progressive cachexia dependent on visceral 
cancer, etc. 

{g) Nephritis. The Bence-Jones proteid when present in the urine 
may be confused with albumin, and the case may be regarded as one 
of nephritis. This is especially likely to occur if the urine on the first 
occasion is examined very hurriedly (for example, by heating it with- 
out boiling it, or by merely adding picric acid or nitric acid in the cold), 
and, owing to the copious precipitate of supposed ordinary albumin, it 
is subsequently examined every day by Esbach’s tube. This actually 
occurred in the present case,’ where the general “ puffy” look of the 
patient seemed to correspond to the finding of albuminuria. More- 
over, in this case, as in some other cases, hyaline casts were found in 
the urine.” Afterward the testing of the urine by the ordinary methods, 
instead of by Esbach’s solution, led to the detection of the special 
proteid it contained. 

I need not repeat what has already been said in regard to the tests 

1 In some cases, however, of multiple myeloma, with or without Bence-Jones proteid in the 
urine, localized tumors connected with the bones could be seen or felt during life. (See Cases 
14, 19, 27, and 33 In the Summary at the end.) 

s The remarkable constancy in the amount and the large quantity of the proteid in the urine 
ought perhaps to have caused some surprise. 

•" The necropsy, it should be remembered, showed the presence of actual interstitial fibrotic 
changes in the kidneys. In Senator’s case (Case Xo. 7 in the Summary) casts and albumin 
were present in the urine, and the kidneys were found to be somewhat diseased at the post- 
mortem examination. In d’Allocco’s case (No. 15) there was likewise nephritis ; in Ellinger's 
(No. 9) the urine contained a few hyaline casts; and in Conti's (No. 27) during the last weeks 
of life the urine contained albumin and hyaline and granular casts. 
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to be employed for distinguishing Bence-Jones proteid in the urine 
from albumin and from certain albumoses.* In the albumosuria occa- 
sionally met with in cases of intestinal ulceration and febrile disorders 
the quantity of proteid in the urine is generally far less than in Bence- 
Jones albumosuria. In such a case as that recorded by Dr. E. 
Hutchison/ where the proteid, though precipitated at as low a tem- 
perature as 58° G., was not, even partially, redissolved on heating to 
the boiling point, the chances of wrongly regarding the precipitate as 
one of ordinary urinary albumin must be still greater than they were 
in the present case, where the greater part of the precipitate redis- 
solved on boiling the urine. 

I now come to the diag7iostic value of finding Bence-Jones p^'oteid in 
the urine. Prom a study of cases the following conclusions must be 
arrived at: 1. Undoubtedly a considerable number of cases of mul- 
tiple myeloma have occurred in which the Bence-Jones proteid has 
not been detected. In some of them the urine may havm been exam- 
ined at a stage of the disease prior to the commencement of the 
“Bence-Jones albumosuria.”® In other cases the urine may possibly 
have been insufficiently examined. Still there remain sufficient cases 
to enable one to affirm with almost absolute certainty that “multiple 
myeloma ” may occur without giving rise to the presence of Bence-Jones 
proteid in the urine. It must be remembered, however, that different 
types of tumor have been included under the heading “multiple 
myeloma,” but I will not repeat here the conclusions which I have 
already mentioned in an earlier part of the present paper. 2. Metas- 
tatic tumors affecting the skeleton, however extensively the bone- 
marrow be infiltrated, have never yet been known to cause “ Bence- 
Jones albumosuria.” 3. The presence of Bence-Jones proteid in the 
urine is practically invariably of fatal significance, and nearly always, 
if not always, indicates that the patient is suffering from “multiple 
myeloma.” 4. One or two published cases in which Bence-Jones pro- 
teid was present in the urine seem, however, to have been exceptions 
to the rule in that they were supposed not to be instances of multiple 
myeloma. Moreover, the experiments of Dr. G. Zuelzer,* should they 
be confirmed, would make the existence of such exceptions more prob- 

! I do not think that Dr. L. N. Boston’s caustic soda and lead acetate test {A Rapid Reaction 
for Bence-Jones Albumose, The Asiebican Journal of the Medical Sciences, October, 1902, 
p. 567) is likely to be of much service in this connection. 

= Case No. 30 in the Summary of Cases at the end. 

3 In the case of Stokvis and Kuhne (Case No 2 in the Summary) the Bence-Jones proteid is 
said to have appeared late in the disease, and could not be found three months before the 
patient’s death. Conti says that during the last weeks of life in his case (No. 27 in the Sum- 
mary) the urine contained albumin, but no Bence-Jones proteid. 

< tJeber esperimenteUe Beace-Jones'scbe Albumosurie. Berliner kliniscbe Wocbenschrilt, 
1900, No. 40, p. S94. See also Campbell-Horsfall’s account of imporarv Bence-Jones albumo- 
suria in a patient after severe injury to a leg, Lancet, London, April 25, 1903. 
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able. He rendered a dog anaemic by giving it pyrodin by the mouth. 
On the eighth day from the commencement of the experiment a sub- 
stance was detected in the urine giving the typical reactions for Bence- 
Jones proteid, and no albumin was present. The pure Bence-Jones 
albumosuria lasted four days, and then albuminuria occurred and the 
amount of the Bence-Jones proteid diminished. It would be interest- 
ing to know what changes occurred in the bone-marrow of this animal. 

Taking all the data that I can obtain into consideration, it seems to 
me quite possible; 1. That Bence-Jones albumosuria is always the 
result of disease of the bone-marrow. 2. That it is due to an abnormal 
metabolic or degenerative process in the myelocytes or in tumor cells 
derived from the myelocytes or their predecessors. 3. That the reason 
why it is generally, though not always,' associated with myelogenic tumor 
formation is that the tumor cells derived from bone-marrow cells, how- 
ever much they may morphologically resemble true bone-marrow cells, 
are more prone to abnormality (including unusual degenerative changes) 
than real myelocytes are. 4. That non-myelogenic tumor cells are not 
affected in the same way, and therefore metastatic tumors in the bone- 
marrow do not give rise to Bence-Jones albumosuria. 

I shall now give references to all the reported cases in which Bence- 
Jones proteid has been detected in the urine,’’ whether the presence of 
bone disease was verified or not. I shall also refer to some doubtful 
cases in which the reactions of the proteid in. the urine were not quite 
characteristic for Bence-Jones proteid, and shall mention certain sup- 
posed cases obviously incorrectly included in previous summaries on 
the subject. For full details, the original papers, to which references 
are given under each case, must be consulted, but for short abstracts 
of the earlier cases Dr. C. E. Simon’s paper in The American Jour- 
nal OF THE Medical Sciences for June, 1902, may be consulted. 
Among doubtful cases are those, such as that reported by R. Hutchison 
(Case No. 30), in which, though a copious precipitate occurs on slightly 
heating the urine, yet this precipitate is not to any extent dissolved by 
further heating. In this connection it must be remembered that the 

' An analogy between Bence-Jones albumosuria and melanuria maybe made. The presence 
of melanin and melanogen in the urine is best known in cases of melanotic tumor, but has 
been noted likewise in wasting diseases. Melanotic tumors, however, are not always associ- 
ated with the excretion of melanin or melanogen in the urine ; yet, ns Dr. A. E. Gnrrod points 
out (St. Bartholomew’s Hospital Reports, vol. xixvili. p. 25), melanuria has been undervalued 
for diagnostic purposes because other conditions in which the urine blackens on exposure to 
air have been confounded with true melanuria. 

- I shall not here refer to the cases of “ multiple myeloma without albumosuria,” several of 
which are quoted in my paper in vol. xlvili. of the Transactions of the Pathological Society of 
London (loc. cit.). On the whole subject of multiple myeloma, the important writings of F. 
W. 2iahn, Deut. Zeitschr. f. Chirurgie, 1SS5, vol. xxii. p. 1 ; Hammer, Virchow’s Archiv, vol. 
cxxxvii. p. 2S0; Markwald, ibid., vol. cxll. p. 128; R. Paltauf, Ergebnisse dernllg. Pathologic, 
edited by Lubarsch and Ostertag, 1896, vol. i. pp. 67C-079 ; K. Winkler, Virchow’s Archiv, vol. 
clxi. p.252 ; E. Wieland, ibid., vol. clxvi. p. 103 ; and M. Borst, Die Lchre von den Geschwiilsten, 
1902, vol. i. pp. 492-494, may be consulted. 
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experiments of Hammarsten,^ K. Spiro/ Magaus-Levy/ and others in 
regard to various proteids show that the point of heat coaguktion 
varies with the dilution and composition of the fluid, and the resolution 
of the coagulum depends likewise, to a great extent, on the composition 
of the fluid in which it is suspended. Among cases which should not 
be included in the Summary are those of albumosuria (other than 

Bence-iTones albumosuria’^} in which no precipitate occurs on merely 
heating the urine (presumably acid in reaction), but in which the addi- 
tion of nitric acid to the cold urine gives rise to a precipitate, which 
dissolves on heating and reappears on cooling.* 

Summary of Cases of Bence-Jones Albumosuria. 

No. 1. The Case of WatsoJi, Maeintyre, and Bence-Jones, of London, 
(H. Bence-Jones, “ On a New Substance Occurring in the Urine of a 
Patient with Mollities Ossium,” Phil Ti-ans. Royal Society of London, 
1848, part i., p, 55. W. Maeintyre, “ Case of Mollities and Fragilitas 
Ossium," Med.-Chir. Trans., London, 1850, vol. xxxiii., p. 211, J. 
Dalrymple, “ On the Microscopic Character of Mollities Ossium,” 
Dublin Quarterly Jour. 3Ied. Sci, vol, ii,, p, 85, 1846.) 

No. 2. The Case of Doornik, Stokvis, and Kuhne. (^V. Kuhne, 
“ Ueber Hemialbumose im Harne,” Zeiischrift f. Biologic, 1888, vol. 
xix., p. 209.) 

No. 3, The Case of Kahler and Hupperl. (0, Kahler, “ Zur Symp- 
toraatologie des Multiplen Myeloms: Beobachtung von Albumosurie,” 
Prayer medicinhche Woehensehrifl, 1889, voJ, xiv., p. 33. H. Hup- 
pert, “ Ein Fall von Albumosurie,” ibid., p. 35.) 

No. 4. The Case of Stokvi.% Ribbink, and Zeehuisen. (B. J. Stokvis, 
Nederl. Tijdschrift voor Geneesk., 1891, vol. ii., p. 36. H. C. G. Rib- 
bink’s Dissertation, Amsterdam, 1892. H. Zeehuisen, Nederl. Tijd- 
schrift voor Geneesk., 1893, vol. i,, p. 829. See also abstracts in Maly’s 
Jahresberiehi f. Thier. Chem., vol. xxi., p. 412 ; vol. xxii., p. 525 ; 
vol. xxiii., p. 577.) 

No. 5. The Case of Raschkes. (A. Easchkes, “ Ein Fall von seniler 
Osteomalacie mit Albumosurie," Prayer vied. Woehensehrifl, Decem- 
ber 20, 1894, No. 51, p. 649.) 

No. 6. The Case of Professor Stintzing, of Jena, (Seegelken, 

“ Ueber Multiples Myelom und Stoflwechsel Untersuchungen bei 
derselben,” Deut. Archiv f, klin Med., 1897, vol. Iviii., p. 276. M. 
Matthes, “ Ueber Eiweisskorper im tlrine bei Osteomalacie,” Fer- 

’ Loo. cit. - I>oc. cU. ^ Loo. cit. 

* A typical example of this is recorded by Hougounenq, Lyon Medical, January 20, 1901, vol. 
xevi. See, also, E. Vidal’s case, Comptes rendus de la Society de Biologie, Oelober 29, 1898, p. 991, 
in a woman, aged t\yenty-four years, suffering from tuberculous disease of the right shoulder, 
nr. J. A. Blair’s Case of Albumosuria, British Medical Journal, September 14, 1901, p. 713, is 
doubtless of the same kind. He states that the urine “gave no perceptible precipitate on 
simple heating without acid,” hut that on adding nitric acid to the cold urine a precipitate 
occurred which was dissolved on heating and reappeared on cooling. This kind of albumo- 
suria is doubtless much less rare than the Bence-Jones albumosuria, and is probably sometimes 
altogether overlooked owing to the fact that the boiling test for albumin is more often em- 
ployed than the nitric acid (cold) test. It must be remembered, however, that in true Bence- 
Jones albumosuria the urine, If alkaline, should likewise not be expected to give any precipi- 
tate on heating until it has been rendered slightly acid, e. g., by the addition of acetic acid. 
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handl. des XIV. Congresses f. innere Medicin, 1896, p. 476. R. Neu- 
meister, Lehrbuch der Physiol. Ghemie, 1897, second edition, p. 804.) 

No. 7. Senator’s Case. (H. Rosin, “ Ueber einen eigenartigen 
Eiweisskorper in Harne und seine diagnostische Bedeutung,” Berliner 
Min. Wochenselirift, 1897, p. 1044. H. Senator, “ Astheuisclie Liih- 
mung, Albumosurie und Multiple Myelome,” Berliner Min. Wochen- 
sehr^t, 1899, p. 161. The urine has likewise been studied in Suss- 
mann’s Dissertation, Leipzig, 1897.) 

No. 8. Bozzolo’s Case. (Camillo Bozzolo, “Sulla Malattia di 
Kahler,” in the Transactions of the Eighth Medical Congress, Naples, 
October, 1897 ; and in La Glinica Medica Italiana, Milan, January, 
1898, p. 1 ; referred to also in Geniralblait /. die med. Wissenschaft, 
1898, vol. xxxvi., p. 572.) 

No. 9. The Case of Idchiheini and Ellinger. (A. Ellinger, “Das 
Vorkommen des Bence- Jones’schen Korpers im Harn bei Tumoren 
des Knochenmarks und seine diagnostische Bedeutung,” Deut. Archiv f. 
Min. Medicin, 1899, vol. Ixii., p. 256.) 

No. 10. Bradshaw's Case. (T. R. Bradshaw, “ A Case of Albu- 
mosuria in which the Albumose was Spontaneously Precipitated,” 
Med.-Chir. Trans., Loudon, 1898, vol. Ixxxi., p. 269. Bradshaw and 
Warrington, “ The Morbid Anatomy and Pathology of Dr. Bradshaw’s 
Case of Myelopathic Albumosuria,” ibid., 1899, vol. Ixxxii., p. 251. 
Bradshaw, Transactions of the Pathological Society, London, 1900, vol. 
li., p. 140. Bradshaw, “ Myelopathic Albumosuria,” British Medical 
Journal, November 3, 1900, p. 1304. Bradshaw, “ Myelopathic Albu- 
mosuria,” Lancet, October 4, 1902, p. 929.) 

No. 11. Case of Naunyn and Magnus-Levy. (Naunyn, “ Ein Fall 
von Albumosurie,” Deutsche med. Wochenselirift, 1898, Vereins-Beilage, 
p. 217. A. Magnus-Levy, “ Ueber den Bence- Jones’schen Eiweiss- 
korper,” Hoppe-Seyler’s Zeitschrifi f. Phys. Ghemie, 1900, vol. xxx., p. 
200 .) 

No, 12. The First Case of^ Dr. Fitz. (R. H. Fitz, “ The Signifi- 
cance of Albumosuria in Medical Practice,” The American Journal 
OF THE Medical Sciences, 1898, vol. cxvi., p. 30.) 

No. 13. The Second Case of Dr. Fitz. (R. H. Fitz, loc. cit., p. 42. 
J. H. Wright, “ A Case of Multiple Myeloma,” Johns HopMns Hos- 
pital Reports, 1900, vol. ix., p. 369 ; also Journal of the Boston Society 
of Medical Sciences, 1900, vol. iv., p. 195.) 

No. 14. The Case of Buchschiab and Schaposehnikow. (L Buchsclitab 
and B. Schaposehnikow, ‘ ‘ Diffuses Myelom der Rumpfknochen mit einer 
Typischen Albumosurie,” abstract in German in St. Petersburger med. 
iVochenschrift, 1899, from Russ. Arch. Pat, Klin., Med., Bact, vol.vii.; 
also abstract in Centralblalt f. Allg. Pathologic, 1899, vol. x., p. 689.) 

No. 15. D’Allocco’s Case. (D’Allocco, “ Sulla Malattia di Kahler,” 
at the Tenth Medical Congress, Rome, October, 1899, Arch. Ital. di 
Medicina Interna, 1900, vol. iii., fasc. Nos. 1 and 2 ; referred to also 
by U. Flora in his article, “ Sulla Malattia di Kahler,” Rivista Criiica 
di Glinica Medica, Florence, 1900, Nos. 46 and 47.) 

No. 16. The Case of lAchtheim and Askanazy. (S. Askanazy, 
“ Ueber die Diagnostische Bedeutung der Ausscheidung des Bence- 
Jones’sehen Korpers durch den Harne,” Deutsche Archiv f. Min. 
Medicin, 1900, vol. Ixviii., p. 34.) 

No. 17. Latzko and Sternberg’s Case. (M. Sternberg, in “ Vege- 
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tationsstorungen und System erkrankungen der Knochen,” NothnageVs 
Spec. Path. u. Therapie, 1899, vol. vii., part ii., division 2, p, 67.) 

No. 18. Barr's Case. (J. Barr, " Case of Myelopathic Albumosuria,” 
Liverpool Med.- Chir. Journal, March, 1901, p. 23.) 

The patient was a man, aged fifty-three years. There were pains in 
the spina] column, a swelling in the manubrium sterni, etc. The bone 
disease seemed to be of progressive character. Barr found the quantity 
of urine usually between forty and sixty ounces daily, and .it rarely 
contained less than twelve per mille of the Bence-Jones proteid. *1 
understand that no post-mortem examinaton was made. In connection 
with my own recent case it is interesting to note that Dr. Barr’s patient 
presented undoubted signs of cardiac valvular disease. 

No. 19. The Case of a French Physician. (T. E. Bradshaw, “ On 
the Evolution of Myelopathic Albumosuria,” British Medical Journal, 
July 13, 1901, p. 75. Obituary notice on Dr. P. F. Colrat, British 
Medical Journal, September 7, 1901.) 

The patient was a well-known French physician of Lyons, aged 
fifty-five jmars. The Bence-Jones proteid first appeared in the urine 
in December, 1899 ; the amount was at first very little, but it gradually 
increased and ultimately reached a maximum proportion of ten per 
mille. Death occurred from pneumonia in August, 1901. In this case 
Bradshaw (Lancet, October 4, 1902, p. 931) says he observed a semi- 
fluctuating swelling of about the size of a large hen’s egg in connection 
with one of the ribs. 

No. 20. The Case of Iglehart, Hamburger, and Simo7i. (L. P. Ham- 
burger, “ Two Examples of Bence-Jones Albumosuria associated with 
Multiple Myeloma,” Johns Hopkins Hospital Bulletin, February, 1901, 
p. 38. C. E. Simon, '* Observations on the Nature of the Bence-Jones 
Albumin,” The American Journal of the Mepical Sciences, 
June, 1902, p. 939.) 

The patient was a lady, aged forty-nine years, whose first symptom 
was a sharp pain over one of the ribs, in August, 1900. The exam- 
ination of the urine led to the clinical diagnosis of multiple myeloma. 
Spontaneous fracture of the left femur occurred a few days before the 
patient’s death in August, 1901. No necropsy was made. 

No. 21. The Case of Osier, Hamburger, and MacCallum. (Ham- 
burger, he cit. W. G. MacCallum, “A Case of Multiple Myeloma,” 
Journal of Experimental Medicine, 1901, vol. vi., p. 53.) 

The patient was a colored woman, aged fifty years, admitted to the 
Johns Hopkins Hospital in October, 1900. The urine contained Bence- 
Jones proteid, and the clinical diagnosis of multiple myeloma was con- 
firmed by the necropsy findings recorded by MacCallum. 

No. 22. Kalischer’s Case. (S. Kalischer, “ Ein Fall von Aus- 
scheidung des Bence- jones’sehen Eiweisskorper,” Deutsche nied. 
Wochenschrift, 1901, No. 4, p. 54.) 

The patient was a woman, aged sixty-seven years. In this case a 
spontaneous precipitate (supposed to be of the Bence-Jones proteid) was 
observed in the urine on allowing it to stand for a long time. After 
death, examination of the ribs showed a tumor-like hyperplasia of the 
bone-marrow. Professor Lowy failed to detect the presence of Bence- 
Jones proteid in the bone-marrow from the ribs and humerus. It may 
be noted that one of the patient’s daughters had died, at the age of 
thirty years, of “ pernicious anmmia.” 
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No. 23. Bostosid’s Case. (0. Rostoski, “ Albumosurie und Pepton- 
urie,” at the meeting of the Phys.-Med. Ges. zu Wurzburg, June 13, 
1901, reported in the Sitzungs-Berichte, 1901, Nos. 2 and 3 ; abstract 
in Munchener med. Wochenschrift, July 2, 1901.) 

Rostoski gives no details of this case, but from the results of his 
examination of the urine says that he inclines to the view of Magnus- 
Levy that the Bence-Jones proteid (at least, what he found in his case) 
is not to be classed as an albumose. He has likewise recorded certain 
investigations regarding the Bence-Jones body in his paper, “ Zur 
Kenntnis der Pracipitine” (Wurzburg, 1902). 

No. 24. The Case of Jochmann and Schumm. (G. Jochmann and 
O. Schumm, “ Typische Albumosurie bei echter Osteomalacie,” 
Munchener med. Wochemehrift, August 20, 1901, p. 1340; and “ Zur 
Kenntnis des Myeloms und der Sogenannten Kahler’schen Krankeit,” 
Zeitschrift f. klin. Medicin, 1902, vol. xlvi., p. 445.) 

The patient was a woman, aged thirty-seven years, who was admitted 
to the Hamburg-Eppendorf Hospital in November, 1900. Her illness 
commenced with pains in the hips. Afterward she suffered from pains 
in the loins and sternum, progressive kyphosis, spontaneous fractures 
of the thigh bones, and increasing debility. She died from pneumonia, 
one and a half years after the commencement of the illness. During 
the last weeks of life her urine contained a considerable quantity of 
Bence-Jones proteid. She likewise had nephritis and hemorrhagic 
glaucoma. After death an albumose-like body was detected in the 
blood. Though the authors originally considered that the case was one 
of genuine osteomalacia, their description of the post-mortem exam- 
ination gave rise to considerable doubt as to the correctness of their 
view. Dr. T. R. Bradshaw, in a short communication on the subject 
(^Munchener med. Wochenschrift, February 4, 1902, p. 191), enumerated 
the main objections to the acceptance of their pathological inferences, 
and the authors afterward republished the case as one of multiple mye- 
loma. It should be noted that in this case the pelvis and long bones 
were affected as well as the ribs and vertebral column. 

No. 25. Donetti’s Case. (E. Donetti, “ Sulla Malattia di Kahler,” 
Bivista Critica di Clinica Medica, Florence, 1901, No. 46, p. 789.) 

The patient was a man, aged forty-five years, with a painful affec- 
tion of the bones, especially of the vertebral column and ribs, with 
ansemia, and with Bence-Jones proteid constantly in his urine. The 
method of D’Allocco seemed to demonstrate the presence of Bence-Jones 
proteid in the blood (compare Case No. 15), 

No. 26. The Case of Hijmans van den Bergh. (A, Grutterink and 
0. J, de Graaff, “ Ueber die Darstellung einer Krystallinischen Harn- 
albumose,” Hoppe-Seyler’s Zeitschrift f. Phys. Chemie, 1902, vol. 
xxxiv., p. 393. A. A. Hijmaus van den Bergh, “ Albumosurie,” Herin- 
nerungs-Bundel Prof. Bosenstein, 1902.) 

The patient, a man-servant, aged thirty-six years, had enjoyed good 
health until September, 1900, when he was seized with pain on the left 
side of the chest. Afterward he had pains on the right side of the 
chest, in the right shoulder, and in the back. He had to give up 
work, and was admitted into the Rotterdam Hospital in !March, 1901. 
In the hospital great deformity of the thorax occurred from progressive 
bending of the vertebral column and sternum, and death took place in 
December, 1901. At the necropsy the bone-marrow of vertebrce, ster- 
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num, and ribs was found transformed into a sarcoma-like growth. A 
femur was examined and found similarly affected, but in a lesser degree. 
The li^r was fatty and the kidneys showed slight interstitial changes. 
Miss Grutterink and Miss de Graaff succeeded in obtaining the Bence- 
Jones proteid in a crystalline form from the urine of this case. I have 
to thank Dr. Bradshaw for kindly placing Dr. Hijmans van den Bergh’s 
publication at mj’" disposal. 

No. 27. Conti’s Case. (Pietro Conti, “ Albumosuria e Neoplasie 
Sisteraatiche delle Ossa,” La, Cliniea Medica Italiana, Milan, 1902, 
pp. 211-247.) 

The patient was a lady, aged sixty years, whose first symptoms were 
costal pains in August, 1899, when she was at the health resort of 
Mont-Dore on account of bronchial catarrh. She died October 30, 
1901, after about tweny-six months of suffering. The symptoms of the 
skeletal disease were chiefly referable to the bones of the trunk — pains 
connected with the ribs, sternum, and spinal column ; kyphosis ; and 
little tumors on the sternum and right ilium. There was cachexia, 
and toward the eud the muscular weakness was extreme. Bence-Jones 
proteid was first detected in the urine in November, 1900. For several 
weeks prior to the death of the patient the urine is said to have con- 
tained albumin, but no longer any Bence-Jones proteid; it likewise 
contained hyaline and a few granular casts. Unfortunately, no post- 
mortem examination was made. I am indebted to Dr. A. E. Garrod 
for drawing my attention to Conti’s publication. 

No. 28. The Present Case. (Abstract already given.)' 

Uncertam Cases and Cases in which the Reactions of the Proteid in the 
Urine tvere not Quite Characteristic. 

No. 29. Dr. Sidney Martin (discussion on Dr. Bradshaw’s paper. 
Proceedings of the Royal Medical and Chirurgical Society, 1898, third 
series, vol. x., p. 120) referred to the case of a woman under the care 
of Dr. H. R. Spencer, at University College Hospital, for an ovarian 
tumor, which was removed. The urine, sometimes milky from pre- 
cipitation of the proteid, was examined by Dr. Sidney Martin, who states 
that it contained “ the same body or bodies ” as those referred toby 
Dr. Bradshaw in his case. The subsequent history of the case is not 
given. 

No. 30. Dr. R. Hutchison (discussion on the “ Proteids in Urine,” 
Transactions of the Pathological Society, London, 1900, vol. li., p. 146) 
referred to a man who died in the London Hospital with multiple 
tumors of bones (extremities, ribs, and vertebrje). A flocculent precipi- 
tate separated out from the urine at 58° C., but did not redissolve on 
boiling. In this respect and in its behavior to nitric acid the sub- 
stance present in the urine had not quite the characteristic reactions of 
Bence-Jones proteid. The case should certainly, however, be men- 

' Recently Dr. J. M. Anders and Dr. L. N. Boston, Lancet, London, January 10, 1903. have 
described three cases of Bence-Jones albumosuria, and Dr. Boston has given notes of a fourth, 
The Amebican Journal or the Medical Sciences, April, 1903. Vignard and Gallavardin, 
Revue de Chirurgie, Paris, 1903, No. 1, have recorded two doubtful cases. Campbell-Horsfall, 
Lancet, London, April 25, 1903, has apparently observed temporary genuine Bence-Jones albu- 
mosuria after a severe injury to the leg. J. A. Milroy’s case. Journal of Pathology, Edinburgh, 
vol vii. p. 95, of multiple myeloma with albumosuria has been unfortunately omitted in 
making up my list. 
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tioned here. Dr. Hutchison kindly informs me that the patient was 
thirty-eight years old, and died within a week of admission. The upper 
end of one humerus, preserved in the London Hospital Museum, is 
much enlarged by a very vascular growth. Sections from one of the 
growths show it to consist chiefly of rather large, rounded, or polygonal 
cells, with a good deal of protoplasm around a medium-sized nucleus. 
The protoplasm of many of the cells, Dr. Hutchison tells me, con- 
tained granules, possibly of the same nature as those in the cells of the 
growth in my case. 

Ho. 31. Dr. Lee Dickinson (discussion on the “ Proteids in Urine,” 
Transactions of the Pathological Society, London, 1900, vol. li., p. 170) 
mentioned a case of leucocythsemia in the practice of Mr. Edgecombe 
Venning in which Bence-Jones proteid — or, at all events, a proteid 
coagulating like Bence-Jones proteid at a relatively low temperature — 
occurred in the urine, and in which no other disease but leucocythjemia 
could be found. 


Supposed Cases which have been Incorrectly Included in Summaries of 
Bence-Jones Albimosuria Cases. 

No. 32. A case described by Byrom-Bramwell and Noel-Paton (“ On 
a Crystalline Globulin occurring in Human Urine,” Reports from the 
Laboratory of the Royal College of Physicians, Edinburgh, 1892, vol. iv,, 
p. 47) was at one time regarded by Huppert (“ Ueber einen Fall von 
Albumosurie,” Hoppe-Seyler’s Zeitsehrift f. Phys. Chemie, vol. xxiii., 
p. 600) as an instance. But after himself examining the proteid from 
the urine in question he altered his mind (Ueber den Noel-Paton’schen 
Eiweisskorper,” Centralblatt f die med. Wiss., July 9. 1898, p. 481) and 
regarded the substance as a globulin. The case is remarkable for the 
spontaneous precipitation of the proteid in crystalline form on allowing 
the urine to stand for a longer or shorter period, sometimes a day or 
two, sometimes weeks or months. 

No. 33. Simon (The American Journal op the Medical 
Sciences, June, 1902, p. 954) wrongly cites a case reported by Karl 
Ewald (“ Ein Chirurgisch Interessanter Fall von Myelom,” Wiener 
Min. Wochensehrift, 1897, p. 169). The patient was a man, aged sixty- 
two years. The diagnosis of myeloma was made during life owing to 
the examination of part of a growth removed from the right clavicle in 
April, 1894. Death occurred in May of the same year. No necropsy' 
is recorded, and Bence-Jones proteid is not said to have been found in 
the urine. The case, therefore, cannot be accepted as an example of 
multiple myeloma with Bence-Jones albumosuria, although Jochmann 
and Schumm (Zeitsehrift f. Min. Med., 1902, vol. xlvi., p. 467), as well 
as Simon, have referred to it as such. 

No. 34. A supposed case of Dr. Vladimir de Holstein (Semaine Mcdi- 
cale, 1898, p. 206, and 1899, p. 83) is likewise referred to by Simon, 
loc. cit., p. 955), who states that the diagnosis of “ multiple myelo- 
matosis ” was made during life, owing to the state of the urine, and that 
the diagnosis was confirmed by a subsequent necropsy'. However, on 
looking up Simon’s references, I could only find a notice of Bradshaw’s 
case, and a short r6sum6 of the subject by Dr. V. de Holstein, but no 
new case. 
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A CONVENIENT MODIFICATION OF TESTS FOB HYDRO- 
CHLORIC ACID IN GASTRIC CONTENTS. 

' Br Charles Shmner Fischer, M.D., 

■ OF NEW YORK CITY. 

The modification consists of a simple process of combining three 
well-hnown methods in such a manner as to make it possible to estimate 
both free and combined hydrochloric acid in the smallest possible 
quantity of gastric contents and within a space of time calculated to 
make this practical for clinical use. The three methods referred to are 
those of .Topfer for free hydrochloric acid, of Honigman and v. Noor- 
den for hydrochloric acid deficiency, and the more recent method of 
Cohnheim and Krieger for the determination of combined hydrochloric 
acid, which method has not received the clinical attention which it 
deserves. The desirableness of possessing some more rapid and fairly 
accurate method for the determination of the combined hydrochloric 
acid in the clinic must be evident to everyone whose attention has been 
given to this subject, for the most accurate methods which we possess, 
namely, those of incineration, require the experience and laboratory 
surroundings of the trained chemist for their proper operation, and 
even then their accuracy is a subject for discussion in some cases. 

Of these methods, those of Sjoqvist, Leo, Hehner-Seeman, and 
Martins and Liittke have survived the test of time, but of them all the 
last one is probably the only one which can be adapted to practical 
use by the clinician. Even this method has been subjected to criticism 
by Rosenheim and requires a certain chemical skill in incinerating to 
determine the proper moment when the process is completed, a skill 
which it is not always possible for the physician to acquire. 

Of any of the methods proposed for the determination of the com- 
bined hydrochloric acid, that with alizarin, as advocated by Topfer, is 
probably the most popular. In this method, practical as it is, the 
end-reaction is often so gradual and indefinite that the results obtained, 
except for those of great experience, are valueless in most cases. The 
well-defined play of colors from yellow to red-violet and pure violet, 
obtained with solutions of acids, disodiumphospbate, and sodium car- 
bonate become ill-defined in fluids containing proteids in any form, as 
they may be present in the contents of the stomach. A trial with a 1 
per cent, neutral solution of egg albumin to which has been added a 
known quantity of one-tenth normal hydrochloric acid solution (albu- 
min solution 5 C.C., 0.5 HCl solution 2 e.c.) will convince one of this. 
The quantity of combined hydrochloric acid in such a mixture would 
correspond to 0.8 e.c. of the normal solution, thus leaving 1.4 c.c. as 
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free hydrochloric acid. Titrating such a combination -with alizarin, 
the pure violet tint does not appear until the point at which all the free 
hydrochloric acid has been neutralized has been decidedly exceeded, 
while the change itself from yellow to violet is most gradual. In gas- 
tric contents these inconveniences are markedly increased, due probably 
to the more complex composition of the same, to the diversity of original 
color which they possess, or to opacity and cloudiness which result from 
particles in suspension that cannot he removed by ordinary filtration. 

In this connection I would like to call attention to the method 
elaborated by Cohnheim and Krieger for the determination of the com- 
bined hydrochloric acid in gastric contents, for, while not absolutely 
accurate from a chemical standpoint, it yields results which surpass in 
exactness any of our possible clinical methods, especially as its short- 
comings are known, and any necessary corrections can be made in the 
results. The method itself is not so well known but that a short 
description might be in place. Its action depends primarily upon the 
precipitation of all proteids in solution by phosphotungstic acid. For 
this purpose Cohnheim and Krieger employed a 4 per cent, solution of 
calcium-phosphotungstate. Such a solution added in excess to a solu- 
tion of proteids containing hydrochloric acid in excess will precipitate 
all the proteids as proteid-phosphotungstate, whereas the hydrochloric 
acid previously combined with the proteids will enter into solution as 
neutral calcium chloride. In gastric filtrates which do not contain 
free hydrochloric acid in excess a certain known quantity of 0.5 normal 
hydrochloric acid solution should be added and this taken into account 
in the final calculation. Hence, given the total acidity of the gastric 
filtrate with phenolphthalein and the total acidity obtained after jjre- 
cipitation with the calcium phosphotungstate solution, we would have 
a difference which should represent the combined hydrochloric acid. 

In a comparison of the results obtained by their method with those 
obtained by that of Sjoqvist, Cohnheim and Krieger report errors 
ranging from 5 to 10 degrees. I am convinced that these can be re- 
duced materially by slight modification of method. One source of 
error lies in the diflBculty of securing the whole excess of acid in the 
filtrate after precipitation of the proteids. For this purpose repeated 
washing of the residue would be necessary, which in turn would increase 
the volume of the filtrate to such proportions as to render all color 
reactions unreliable. Another source of error lies in the fact that in 
most subacid gastric contents certain proteid products are in solution 
in excess of the hydrochloric acid present. These products combine 
with the hydrochloric acid added in excess to secure complete precipi- 
tation with the calcium phosphotungstate and help to swell the pre- 
existing combined hydrochloric acid. In order to eliminate the first 
source of error it has been my custom to avoid washing off the pre- 
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cipitated proteids by employing only one-half of the known total 
filtrate and multiplying the result by 2, the customary procedure in the 
estimation of the total chlorides by the method of Martins and Liittke. 
The second source of error, which is confined to gastric contents con- 
taining no free hydrochloric acid, can be corrected by first determining 
the hydrochloric acid deficiency in the gastric contents according to 
the idea suggested by Honigman and subtracting this deficiency from 
the quantity of combined hydrochloric acid found. The details of this 
second modification I shall describe later. 

In a long series of comparative analyses of hyperacid, subacid, and 
auacid solutions, both natural and artificial, by this method and that 
of Martius and Liittke, I have found that the error could be reduced 
to 4 degrees if the suggested modifications were employed, and that the 
error was usually upon the side of excess rather than deficiency. In 
many instances the results were alike. As the method of Martius and 
Liittke is not faultless, it was difficult in some instances to decide to 
which to ascribe the difference in the results obtained ; but as an error 
of 4 degrees cannot vitiate the value of either method from a clinical 
standpoint, it would hardly be necessary to discuss it further. 

In order to make it possible to rapidly estimate the combined and 
free hydrochloric acid in the same 5 c.o. of gastric contents I have 
combined and modified these three given methods. The solutions neces- 
sary for this are the usual 0.1 normal sodium hydrate solution, 0.1 
normal hydrochloric acid solution, and the 4 per cent, neutral solution 
of calcium phosphotungstate. The latter is easily prepared by dis- 
solving 4 grammes of phosphotungstic acid in 100 cubic centimetres of 
distilled water by boiling and then neutralizing the boiling solution 
with an excess of calcium carbonate. The boiling should be continued 
for a few minutes to drive off the carbon dioxide, after which the 
solution can be filtered into a vessel graduated at 100 c.c., and what- 
ever fluid has escaped by evaporation can be replaced. These three 
solutions are stable, and can be kept in burettes ready for use. 

The operation itself would be the following: 5 c.c. of filtered gastric 
contents are measured into a small dry beaker and the free hydro- 
chloric acid estimated with dimethylamidoazobenzol. In doing this it 
would be wise to follow the advice of Hari not to carry the titration 
beyond the deep orange tint. The total acidity is next determined by 
adding phenolphthalein to the mixture and titrating to the limit of 
reaction. The results obtained being noted, a quantity of 0.1 normal 
hydrochloric acid solution, corresponding to the quantity of sodium 
hydrate solution already employed, is added to obtain the original 
total acidity of the gastric contents. The total number of cubic centi- 
metres of the mixture being known (gastric contents -}- 0.5 NaOH -|- 
0.5 HCl), the calcium-phosphotungstate solution is added in sufficient 
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quantity to bring tbe whole up to 30 c.c. (15 to 20 c.c. usually are 
necessary). The mixture is thoroughly agitated and allowed to stand 
three to four minutes. In order to decolorize the same a small quantity 
of chemically pure animal charcoal is thoroughly stirred into it and 
the whole filtered through a dry filter into a dry beaker. The animal 
charcoal not only retains all the color, but also holds back the phe- 
nolphthalein, which substance would otherwise render the following 
titration uncertain. The filtrate is colorless and very rapidly obtained. 

Of this filtrate 15 c.c. are measured into a dry beaker and the total 
acidity determined with the sodium hydrate solution. The result 
doubled would give the new total acidity of the whole mixture. As 
phenolphthalein does not give a clear end-reaction in the presence of 
calcium-phosphotungstate, Cohenheim and Krieger employed for this 
titration a 1 per cent, alcoholic solution of rosolic acid. Six drops of 
this added to the 15 c.c. employed will give a yellow clear fluid which 
turns to red when the acid is neutralized. The titration should be 
carried out rapidly and to an end-reaction over a white underlying 
surface. If any uncertainty as to the end-reaction exists it is safer to 
add a few drops more of the sodium hydrate solution as any error will 
be largely in favor of finding the total acidity too low. The difference 
between this last total acidity and that obtained originally with phenol- 
phthalein will represent the quantity of combined hydrochloric acid in 
the 5 c.c. of gastric contents employed. 

The successive steps in the operation, which requires no more than 
ten minutes, would be the following : 

1. Determine the free HCl with dimethylamidoazobenzol. 

2. Determine the total acidity with phenolphthalein. 

3. Add 0.5 HCl solution in quantity equal to 0.5 NaOH employed. 

4. Add sufficient calcium phosphate to make 30 c.c. 

5. Allow to stand three to four minutes, add animal charcoal, and 
filter. 

6. Determine the total acidity with rosolic acid. 

Example. 

Employed gastric contents ... 6 c.c. 

“ 0.5 NaOH . . . . 4 •• (free HCl = 20, total acid 80). 

“ 0.5 HCl 4 (total acid 80). 

“ NajWSO^ . . . . 21 •• 


Total number c.c. . . .30 c.c. (total acid) 45 

Combined HCl = (80-45) . . 35 '■ 

In order to seenre correct results it is essential that hydrochloric 
acid should be present in considerable excess, hence the method as 
given can only be employed where such is the case. In gastric contents 
which are subacid a slight modification is necessary to secure complete 
precipitation of the proteids. This can be accomplished by the addition 
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of an excess of 0.5 normal hydrochloric acid, but in so doing it would be 
necessary to estimate the hydrochloric acid deficiency according to the 
idea suggested by Honigman, for any proteid substances in solution 
not combined with hydrochloric acid would immediately combine with 
the supplied acid and be added to the real quantity of combined hydro- 
chloric acid originally present. For example, if to a known solution 
of egg albumin only one-half the quantity of hydrochloric acid neces- 
sary to combine with all the albumin present is added, and the operation 
of titration carried on as given above, the final result will represent the 
quantity of hydrochloric acid which would combine with the whole of 
the albumin present. It can readily be seen that the same would take 
place in subacid gastric contents capable of combining with hydrochloric 
acid without yielding equivalent acid returns. In order to correct the 
error the hydrochloric acid deficiency should be subtracted from the 
quantity of combined hydrochloric acid found in the final calculation. 

The modified operation would be the following : 

1. Determine the hydrochloric acid deficiency with dimethylamidoazo- 
beuzol by adding 0.5 normal hydrochloric acid, and note the quantity 
employed. 

2. Determine the total acidity of this mixture with phenolphthalein 
and 0.5 normal sodium hydrate. This total acidity minus the quantity 
of hydrochloric acid added would give the original total acidity of the 
5 C.C. of gastric contents employed. 

3. Add 0.5 normal hydrochloric acid in excess. Sufficient should be 
added to make the new total acidity at least 40 degrees higher than the 
original total. 

4. Having noted the total number of cubic centimetres in the mix- 
ture, add sufficient calcium phosphotungstate solution to make 30 cubic 
centimetres and proceed as in the original method. The difference 
between the total acidity obtained by hydrochloric acid in excess and 
the final total acidity will represent the quantity of hydrochloric acid 
combined with all the albumin in the 5 c.c. of gastric contents calcu- 
lated in degrees. This combined hydrochloric acid minus the hydro- 
chloric acid deficiency will represent the quantity of hydrochloric acid 
originally combined with proteid in the specimen examined. 

Example. 


Employed subaeid gastric contents 5 c.c. 

HCl deficiency (dimethyiamidoazobenzol) . . . . 1 “ = 20 

Total acidity (phenolphthalein) 8 “ = 60 

Original total acidity (60-20) " = 40 

Added HCl in excess 3 “ = 60 

“ calcium phosphotungstate . . - . . . 18 “ 


Total acidity (rosolic acid) of 30 " ~ 30 

Total possible combined HCl (60-30) " == 80 

Actual combined HCl in gastric contents . . . (30-20)“ =10 
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In order to secure good results it is necessary that all measurements 
should be made with great accuracy and that all vessels and pipettes 
should be perfectly dry. The animal charcoal should he chemically 
pure and should be tested before using. It is especially important not 
to carry the titration with dimethylamidoazobenzol beyond the deep 
orange tint, whereas those with phenolphthalein and rosolic acid 
should be carried to the full limit. Operating in this way the error 
can be reduced to 4 degrees, usually as excess of combined hydrochloric 
acid, and the necessary allowance can be made. As 4 degrees represent 
a quantity of hydrochloric acid equal to 0.146 per 1000, it is evident 
that the method is sufficiently exact for most purposes, and requires 
but little more time than the determination of the free hydrochloric 
acid and total acidity as usually practised in offices and clinics. 
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TWO OASES OF RELATIVE AORTIC INSUFFIENCY. 

By W. F. Hamilton, M.D., 

ASSISTANT PHYSICIAN ROYAL VICTORIA HOSPITAL, AND LECTURER IN MEDICINE, M’GILL 

UNIVERSITY, MONTREAL; 

AND 

J. R. Byers, M.D., 

RESIDENT PHYSICIAN ROYAL VICTORIA HOSPITAL, JIONTREAL. 

Relative aortic insufficiency, by which is meant an incompetency of 
the semilunar valves without an organic lesion of the valves, is so rare 
that no excuse is needed for recording two such cases which occurred 
in the Medical Department of the Royal Victoria Hospital. 

Edwards,* in 1895, stated that aortic is the rarest of all relative 
insufficiencies, and that the combined literature of England, France, 
and Germany did not record more than about twenty-five cases, while 
some of these were reported twice, though dearth of detail precluded 
their detection. In the modern text-books there can be found but scant 
if any reference to the condition. 

Case I. — J. H,, aged fifty-nine years, paper cutter, was admitted 
December 16, 1902. About three weeks before admission he com- 

1 The American Journal of the Medical Sciences, vol. cx. p. 438. 

VOL. 126, NO. 4.— OCTOBER, 1903. 44 
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plained of cough, dyspnoea on exertion, palpitation, and oedema of the 
lower extremities, and, according to his statement, an attack of sudden 
dizziness was followed by paralysis and inability to speak or move his 
extremities for some hours. Alcoholism and syphilis were denied. 

The examination of the patient on admission gave evidence of dis- 
ease of the circulatory system — dyspnoea, cyanosis, and oedema being 
present. The pulse was irregular in volume and rhythm and of high 
tension. There was general arteriosclerosis. The heart was enlarged to 
the left and right, with a diffuse impulse in the fourth, fifth, and sixth 
intercostal spaces, one inch outside the left nipple line. At the apex 
the first and second sounds were not clear. Over the aortic area a sys- 
tolic murmur was audible and transmitted up the vessels of the neck, 
while at the same area a diastolic murmur, with transmission down the 
left border of the sternum, was also heard. 

Seven days after admission to the hospital the patient became much 
weaker. There was orthopnosa, profuse bloody expectoration, and 
cardiac irregularity. The diastolic murmur was still present over the 
aortic region. The lungs gave evidence of oedema, and after several 
hours of distress, marked by the above symptoms, the patient died. 

A diagnosis of myocarditis, aortic endocarditis, with regurgitation, 
mitral endocarditis, with regurgitation, and acute pulmonary oedema 
was made. 

An. autopsy revealed the following conditions with respect to the 
circulatory system : Hypertrophy and dilatation of the heart ; arte- 
riosclerosis ; relative insufiiciency of the mitral valve and aortic insuf- 
ficiency, apparently secondary to atheroma of the arch. 

The aortic valve cusps were unaffected by sclerosis, while the arch and 
whole of the aorta presented signs of arteriosclerosis in extensive calci- 
fication and ulceration. The first part of the arch was markedly dilated, 
and the insufficiency of the aortic valves was manifestly due to the 
dilatation of the aortic ring. 

For permission to report the above case we are indebted to Dr. 
James Stewart, and for a report upon the post-mortem findings we are 
under deep obligation to Dr. Adami. 

Case If. — G. R., aged fifty-five jmars, storeman, was admitted on 
July 17, 1902, complaining of “ kidney trouble,” palpitation, and weak- 
ness, with faintness on exertion. 

He was a large, well-nourished man of fair complexion, the skin of 
pronounced lemon-color, and the mucous membranes very pale. The 
patient admitted that many years ago be had used alcohol to excess. 
At the age of eighteen he had pleurisy on the left side ; at the age of 
thirty, acute articular rheumatism ; when fifty-four he bad typhoid 
fever. Further, for the past five years he has been the subject of fre- 
quent micturition and burning sensation in the hypogastrium if micturi- 
tion were delayed. For several years sudden stoppage of the stream 
of urine was often noted by the patient. 

An examination of the various systems led to a diagnosis of arterio- 
sclerosis, emphysema, and cystitis with ansemia, conforming to the type 
of secondary ansemia rather than to that of pernicious anemia, for 
when the ansemia was most profound the haemoglobin value was 13 per 
cent., with a red cell count of 1,140,000. Careful microscopic exam- 
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iuatioQ of stained specimens of blood failed to discover the more char- 
acteristic varieties of blood cells found in pernicious anosmia. 

In examining the circulatory system one found that dyspnoea and 
palpitation were very marked on exertion. There was slight cardiac 
enlargement. The heart sounds at the apex were weak, the first sound 
being very distant. A soft systolic murmur was heard at the apex, but 
was not transmitted. At the base both sounds were distant, and over 
the pulmonary area a loud systolic murmur could be heard. 

While under observation in the hospital the patient failed to improve 
with rest, nourishing diet, and hsematemics, such as Fowler’s solution 
and sodium cacodylate. He gradually grew weaker. 

Seven days before death, when weakness was profound, a soft dias- 
tolic murmur was first observed, with its maximum intensity at the fourth 
left intercostal space, but plainly heard at the second right costal cartil- 
age and not heard at the apex. On the following day this murmur 
was yet more marked, but owing to the patient leaving the hospital 
further opportunities of examination were not possible. Without any 
other symptoms the patient’s strength failed, and he died within a 
few days. 

Through the kindness of Dr. Anderson an autopsy was obtained and 
the following conditions were found : Chronic cystitis, with a polypoid 
tumor about the size of a robin’s egg springing from the trigone of 
the bladder. This, no doubt, accounted for the sudden stoppage of 
the stream as previously noted. The ureters were dilated, and there 
was marked double pyonephrosis. 

The heart was dilated with some hypertrophy of the left ventricle. 
Over the right ventricle anteriorly was a small milk patch the size of a 
five-cent piece. Early and slight atheroma of the aorta was noticed. 
There was no endocarditis. The aortic cusps showed no thickening, 
nor was there any marked evidence of dilatation of the first portion of 
the aorta. 

Summarizing these cases, with respect to the condition about the 
aortic valves, we had to deal clinically with a diastolic murmur having 
all the characteristics of that due to local organic change — a murmur 
which clinically appeared to arise from no lesion other than that of the 
semilunar valves — while anatomically we had to deal with cases in 
which the semilunar valves were perfectly normal in structure. Thus 
it would appear that we have two genuine cases of relative aortic 
insufficiency. 

Studied in detail these cases show two ways by which this condition 
may be brought about. 

In the first instance, as a result of advanced atheromatous degenera- 
tion of the aorta, dilatation of the first portion occurred, rendering the 
valves, though perfectly normal, relatively incompetent. But while in 
this case the semilunar valves were found to be insufficient, in the other 
instance the post-mortem examination showed no leakage whatever at 
the aortic ring ; so that the local changes in the aorta were not sufficient 
in themselves to account for the clinical phenomena. 

In this case, apart from insignificant atheromatous changes in the 
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6rst part of the aorta, there were no local organic lesions, but only a 
pale, flabby condition of the myocardium, such as one would expect to 
find in association with the antemia from which the patient had suffered. 
It is true there was also present a small milk patch on the anterior sur- 
face of the heart, but this was apparently of long standing, while it 
will be remembered the diastolic murmur was discovered but a few days 
before death. 

It is obvious, therefore, an explanation must be sought outside of this, 
and apart from the causes responsible for the condition in the first 
instance. The explanation here, doubtless, is to be found in an asthenic 
condition of the heart muscle, especially of that portion falling under 
MacCallum’s* fourth division, which “ encircles the left auriculoven- 
tricular ring and the aorta,” 

It may be of interest to recall in this connection that Osier points 
out, on Beneke’s authority, that “ the aortic orifice, which at birth is 
20 mm., increases gradually with the growth of the heart, until at one- 
and-twenty it is about 60 mm. At this it remains until the age of 
forty, beyond which there is a gradual increase in the size up to the 
age of eighty, when it may reach 68 to 70 mm.” Thus there is, at the 
very period of life in which sclerosis of the valve is most common, a 
physiological tendency toward the production of relative insufiiciency. 

In reviewing these two cases it was not our intention to go further 
into the various causes of relative aortic insufficiency. This has been 
fully discussed in the article already quoted. Nor was it intended to 
discuss the causes of diastolic murmurs other than those originating in 
or at the aortic orifice. This point is fully dealt with in the same 
article. Our purpose will have been served if these two cases may find 
a place beside those already presented. 


THE COMMUNITY AND TUBERCULOSIS.’’ 

By Beverley Robinson, M.D., 

OF NEW YORK, 

Throughout the United States a fair appreciation is now awakened 
to our duties toward consumptives. This is shown by broad and 
enlightened work of health boards, by stimulating help from many 
physicians who have strongly urged their needs, and by contributions 
of money and effort by laymen and women to build sanatoria. 

The sanatoria are of two kinds essentially. First, those where the 
relatively well-to-do may secure the best care and treatment now recog- 

I Wood's Reference Handbook of the Medical Sciences, toI. iv. pp. 678-79. 

Read before the Climatological Association (to open discussion), Washington, May 14, 1903. 
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nized, for which, as a rule, a suitable pecuniary return is made. Second, 
those where the poor, homeless, houseless, friendless patient goes ulti- 
mately, to end his days with greater comfort to himself and with less 
risk to relatives, friends, and people generally. In the latter instance, 
and as much as may be, provision is also made to receive incipient and 
slightly advanced cases, which are the more acceptable ones, as they 
are by far the more curable. In the private sanatoria provision is 
especially made for the latter sort of cases, and apparently for much 
the same reason. Within very restricted limits accommodation is also 
provided for the care of those who are absolutely poor. What has 
been done by us hitherto for the dwellers of our tenement houses is 
very little compared with what has been accomplished abroad — in Ger- 
many, France, England — and as nothing, in view of the great and 
urgent necessities of many thousands of diseased. Happily, some 
munificent donors have already arisen, and in the Phipps endowment 
notably we appreciate with gratitude the spirit and doing of generous 
and instructed private philanthropy. In appeals to State Legislatures 
and municipalities by boards of health, by physicians, and by citizens 
for sanatoria to be put under judicious public control, and solely for 
the benefit of the very poor, we recognize the advent of a better era for 
very many tuberculous patients hitherto relatively neglected or ignored. 
Adequate provision doubtless will be made in the near future in the 
same or different institutions for the best care of such patients, accord- 
ing to the stage of the disease. 

To me, the idea of sanatoria for the very poor brings joy and gladness, 
because I see in it prospect of cure for many ; prospect of consolation 
for many more. To be sure, it will, perhaps, be a long while before 
we may legitimately hope, even with large and numerous public sana- 
toria buildings, to meet all requirements of the needy consumptives. 
But with their existence we shall have accomplished a great and noble, 
though necessarily limited work, and we shall be able effectively to 
educate a large and increasing number of sufferers ; so that when they 
return to their homes, stationary, improved, or cured, they will know 
better how to care for themselves and how to protect others. 

As to private sanatoria, especially for the favored ones, and with one 
or two notable exceptions, I frankly confess I do not feel that the retuni 
of health and strength to relatively few patients justifies wholly the 
outlay of money, labor, notoriety, in behalf of these institutions. I 
may be misinformed or in error; but in many ways I believe such 
patients, with their own physicians and with large, sunny, well-ventilated 
rooms, appropriate surroundings, good food, care, and discipline, in a 
well-selected location in the country, would enjoy advantages not fairly 
counterbalanced by excessive doing and overminute regulations (often 
calculated to do more harm than good) of private sanatoria. 
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What shall I say of home treatment? To the vast number in our 
midst at present it is the only available treatment. Even if we could 
persuade very many among the poor to leave their homes and go 
elsewhere, there is no institution yet open to receive them. In the 
city of New York there is now accommodation approximately for 
1000 of her consumptive poor; there is requirement for 10,000 to 
20,000 more! Fortunately, the day of specifics is passing for all 
honest and intelligent practitioners. It is useless for enthusiastic or 
overzealous men to laud and magnify (after very moderate or wholly 
insufficient experience and cases) this or that drug, this or that 
preparation or means of cure. Hygiene in its broadest, best sense 
is, after all, our main reliance; and statistics based upon other 
means, no matter how favorably interpreted by their warm advocates, 
meet with little cordial response from those who have learned by long 
experience to become properly skeptical. Most of us now look forward 
to the bright day when, perhaps, a really efficacious antituberculous 
serum shall be discovered — ^not a mere destroyer of bacteria, and per- 
haps with this destruction great or irremedial injurj’- to the blood or 
other fluid of the economy — but rather to a serum which shall quickly 
neutralize or destroy those hitherto unknown toxins, of which the bac- 
teria are but the formed and visible evidence of their presence and 
action. Better still. May we not even legitimately hope that a serum 
will be discovered which shall produce, when inoculated, almost abso- 
lute immunity from the development of tuberculosis? Surely, the 
admirable researches of Dr. E. L. Trudeau, at his Saranac Sanatorium, 
point in the not distant future, perhaps, to the practical realization of 
this great hope for the race,* 

What we want, what we insist upon for our poor, is better ventila- 
tion, more and better air, more sunlight, improved plumbing, greater 
cleanliness in their homes. To these essentials we add good food, 
properly prepared and served ; a pure and plentiful supply of milk and 
water. Much of all this means of necessity, therefore, improved tenement 
houses, and under no possible pretext to allow any unjust, iniquitous 
laws to be passed which would interfere with our ideals or oblige us 
to take a step backward in our march of progress and greater civilization. 

What shall we gain by following out such a plan ? First of all, we 
shall secure a greater resistance on the part of a susceptible or already 
diseased individual to attack or further inroads of disease; and in 
this way we shall be doing much toward the ultimate inhibition of 
tuberculosis. Such an outline as that given above may be helped by 
judicious medical treatment, and this may be effected in the homes and 
in the dispensaries. 


> See paper by Flesner in Philadelphia Medical Journal, February 14, 1903. 
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My statement has been proven already, I am glad to say (in a limited 
number of cases up to the present time), by Dr. John F. Eussell, of 
New York City, at the Post-graduate School and Hospital. Dr. 
Russell supports his patients by the administration of various fats in 
assimilable form, and by due attention to the condition of the primte 
vise, while they are submitted at the same time to frequently repeated 
feeding of appropriate kind. In this way he adds still further to the 
capital of resistance in the individual patient, which should be our 
primary object to develop, foster, and maintain. Many of Dr. Russell’s 
patients have recovered ; many more, as the years roll on and the 
number of his patients increases, will recover. Dr. Russell’s ideas are 
based somewhat, doubtless, upon the facts fully made known to us 
twenty-five years ago by the late Professor Austin Flint — i. e., that 
pulmonary tuberculosis was a self-limited disease (taking all cases), in 
the proportion of 1 to 15, and even in the midst of unsanitary sur- 
roundings, which up to the present time, unfortunately, are so usually 
the lot of the poor. It is only rational, therefore, to believe that with 
improved surroundings, and better care and treatment, a far larger 
proportion would recover. 

In our efforts, however, to improve or abolish the nests of disease we 
must never lose sight of the broadest humanity for the sufferer. Do 
not make him a social outcast 1 He is already sufficiently stricken. 
Do not add to his misery ! Many patients who are unquestionably 
phthisical may still do light and healthful work and continue to improve 
physically, and, indeed, ultimately recover. Is not this fact of immense 
importance ? And not merely because it keeps hope and courage ahve, 
but also because, from a material and purely economical standpoint, it 
saves much money to the State, which otherwise is morally bound to be 
the caretaker and supporter of the doubly afflicted poor. 

But it is often proclaimed that such people — the tuberculous — are a 
constant imminent danger to others — to the well ones. This is not true if 
the patients affected with pulmonary tuberculosis be properly instructed 
and disciplined in their homes and places of employment. It cannot 
be too strongly insisted upon and too widely circulated that tuber- 
culosis is not contagious in the ordinary sense of this word, and in the 
same way the eruptive fevers, for example, are contagious, through a 
third person or through the air of the patient’s room. One may be as 
safe in the room of a phthisical patient as anywhere else, provided, of 
course, every rational and important precaution and observance be 
upheld to prevent infection. The disease is infectious and communi- 
cable — that we know ; but, once more, this statement does not mean that 
it is contagious. 

Viewed differently, what do we see? The crudest expressions of dire 
ignorance on the one hand, and extended inhumanity on the other. 
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People Avho have a foolish, unreasonable dread become immediately 
unreasoning, unkind, inhumane, un-Ohristian. In certain of our States 
and Territories they have wished to enact laws to prevent consump- 
tives from entering their borders. The National Government has even 
been requested to prevent consumptives from coming to the United 
States from foreign countries, and only so far back as 1901 the Treasury 
Department of the United States decided to classify pulmonary tuber- 
culosis with dangerous contagious diseases and to exclude all consump- 
tive immigrants from entering the United States, Thanks to the 
intelligence, broad-mindedness, and, above all, the humanity of the 
medical profession, this order was strongly opposed. Thus far, unfor- 
tunately, their laudable efforts have remained without effect upon the 
powers that be. 

On February 20, 1903, I received a letter from the Commissioner of 
United States Immigration Service stating that “ the statute is enforced 
in accordance with the opinion ” expressed by the Surgeon-General of 
the Marine-Hospital Service — i. e., that “ tubercle of the lung is a 
dangerous contagious disease.” 

In the Adirondacks, where formerly consumptives encountered only 
affection, love, care, attention, sympathy, in many instances they are 
now almost outlawed at times from getting proper shelter and food, 
and simply because the “ poor blind ones” imagine they will contract 
a terrible disease by reason of contact. This leads me to say what I 
believe to be very important — that after all hygienic rules are obeyed 
and all precautionary rules laid down and insisted upon, to protect the 
healthy and also to prevent reinfection of the diseased it is essential 
among the poor to provide proper disinfectants, spit-cups, and paper 
napkins for sputa. In the outline of home treatment in the new Phipps 
Sanatorium this rule of action on the part of physicians or care-takers 
of the poor is duly and forcibly emphasized. 

Finally, the broad statement still remains true, that without a sus- 
ceptible soil no tuberculosis will develop in the vast majority of cases. 
Witness a little experience of my own. I served thirteen years in the 
Out-door Department of the New York Hospital, where I had the 
class either of heart and lungs or throat and nose. During that time 
I had three or more assistants at different times, and several students. 
I or my assistants passed at least two hours three times a week in the 
room where the patients were examined, treated, and prescribed for. 
In no instance that I recall was anyone among my assistants or 
students (of course, including myself) known to have contracted tuber- 
culosis, and certainly in no instance was our attention directed to the room 
of the New York Hospital as being the source and origin of the disease. 

So far as I know, at no time in the thirteen years referred to above 
was the room where I examined and worked over my cases ever thor- 
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oughly disinfected in accord with the notions that we now possess of 
the meaning of the term. Of course, patients coughed, expectorated, 
and frequently tuberculous sputa reached the floor, dried up, and were 
wafted freely later to the respiratory tract of us all. 

On the other hand, with a susceptible soil, the development of the 
disease is very largely preventable, always supposing that we insist upon 
the observance of rules, with this object in view, which we know and 
believe to be necessary. Shall we rid ourselves entirely of pulmonary 
phthisis? Perhaps not very soon, in view of all the numerous bad 
conditions of modern life, especially in our great centres of population 
and among the very poor, who are obliged to start in life, being the pos- 
sessors of that hereditary susceptibility to disease which proceeds from 
one or more generations, probably, of corroding care, unrelaxed labor, 
lack of proper lodgings, food, air, and sunlight. But with improve- 
ment, amelioration, a far better state of affairs is sure to come. 

Suppose this to be an “ ignis fatuus ” — as some may call it — we may 
even then at least hope that “ probably, in future years, tuberculosis 
may be a comparatively rare and negligible ailment ; but if this is to 
be, it will be through rational and humane methods, and not reckless 
exaggeration and stimulation of insane public fears, with their natural 
result of brutal inhumanity to the unfortunate.”* 

To show to what lengths this inhumane spirit even in our profession 
may go I have only to cite the writer of an article, lately published in 
one of the leading New York medical weeklies,’ who appears to charge 
many consumptives “ with a deliberate criminal tendency to spread 
their disorder.’” 

To show the other side of the picture and the one we would dwell 
upon, believe, and know to be true, I will cite from an article in the 
current issue of Charities (February, 1903) : 

“ There is at present,” the article states, “ no other disease which is 
receiving so much attention at the hands of social and philanthropic 
workers. One reason may be that its cause is so well defined and the 
methods whereby its spread can be prevented are so simple that they 
may be easily grasped by the public. There is reason to believe that 
within a comparatively short time the United States will have as com- 
plete an organization for the prevention of tuberculosis as any to be 
found in Europe.” 

To my mind, tent life is the perfect life for consumptives or those 
threatened with the dread disease, for in this way, and in this way 
alone, may they keep their lungs filled all the time with the best air 
possible ; and by adoption of this method of treatment we have a guar- 

I Journal of the American Medical Association, Xovember 15, 1902, p. 1259. 

- New York Medical Journal, February 8, 1902, p. 238. 

“ Journal of the American Medical Association, loc. cit. 
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aaty of cure iu certain cases where it appears to be almost essential, if 
this most desired result is to be attained. For this reason I believe, 
independently of the questions of less expense and larger numbers pro- 
vided for, the New York Board of Health has wisely determined to 
adopt the method of tent treatment of the consumptive poor in the 
incipient or primary stage of disease, whose cases it may be able later 
properly to care for. 

No doubt, also, the amount of exercise judiciously proportioned in 
individual cases, which to many a camp life almost necessitates, is addi- 
tionally a reason why tent life is an ideal life for these sufferers. Keep- 
ing the tent “shipshape,” or keeping the camp cleanly, orderly, 
attractive, is surely useful and beneficial work for them. Their minds 
are agreeably occupied, and their bodies freshened and strengthened 
in performing the tasks, with this object in view, duly assigned to them. 

Except in the febrile exacerbations of the disease, or in cases of 
extreme weakness, there are few instances in which tuberculous patients 
will not obtain distinct advantages from this mode of life over any 
other, provided, of course, the tent or camp life is followed in a desirable 
locality and with ambient surroundings in every way hygienic. 

Latterly, Dr. A. Mansfield Holmes' called particular “attention to 
the essentials of an ideal tent cottage, and gave rules for governing 
tent life.” .... “A model of the tent cottage adopted by the 
Rocky Mountain Industrial Sanatorium was exhibited” by him be- 
fore the Mississippi Valley Medical Association, “ showing improved 
methods of construction and ventilation.” 


AN EPIDEMIC OF TYPHOID FEVER DUE TO IMPURE ICE. 

By R. H. Hutchings, M.D., 

AND 

A, W. Wheeler, M.D., 

ST. ULVTBENCE STATE HOSPITAL, OGDENSBUEG, N. Y. 

The St. Lawrence State Hospital is situated on the St. Lawrence 
River, three miles below the city of Ogdensburg. At this point the 
river is a mile and a quarter wide, has an average depth of from twelve 
to twenty feet, and the current is three miles per hour. This was the 
source of the water for the hospital from its organization in December, 
1890, until December, 1900, the intake pipe extending two hundred feet 
from the shore into swift water, and to a depth of sixteen feet, on a 
rocky bottom. The water supply was considered ideal by the founders 
of the institution, who pointed to the great volume of the river, the 

> New York Medical Journal, February 21, 1903, p. 346. 
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comparatively rapid current, and the rocky formation of the river bed, 
and argued that the danger of contamination from the Ogdensburg 
sewers was reduced to an infinitesimal quantity ; yet, within two 
months from the occupation of the first building, t 5 'phoid fever made 
its appearance and was practically endemic for ten years, increasing 
steadily with the growth of the population from two cases the first year 
to forty in 1900. In September, 1895, at the request of the superin- 
tendent, the State Board of Health made an investigation of the preva- 
lence of typhoid fever in the hospital, and the report by Dr. F. C. 
Curtis embodied the following conclusion: “ I would report that it 
is my opinion that this water supply (the St. Lawrence River) is the 
source of the endemic. 1. Because the other common sources for the 
development and spread of typhoid fever may all be excluded. 2. 
Because the characteristics of the endemic are those of such a constantly 
acting cause. 3. Because in the vast majority of cases the epidemic or 
endemic prevalence of typhoid fever is due to a contaminated water 
supply. In the present case we have a navigated and sewage-bearing 
stream used as the source of supply.” Previous to this investigation 
the water had been tested chemically and bacteriologically with nega- 
tive results. All observers agreed in the correctness of this conclusion, 
and it is not likely that ice at that time contributed in any appreciable 
degree as a causative factor. There are several reasons for this belief, 
one of which will suffice here, and that is in the earlier years each ward 
had its own drinking fountain, where the water was cooled in an ice 
chamber in the basement, and ice was not put into water or milk. 

Boiled water was then provided for drinking and every effort made 
to prevent employ^ and patients using water from the faucets for 
that purpose. By this means the disease was kept in check to some 
extent ; but employes would become careless after a time when there 
was no sickness to remind them of it, and many of the patients, from 
delusions of poisoning or for other reasons, refused the boiled water and 
drank from the faucets in the lavatories. 

Various measures for purification were investigated, and it was finally 
decided to abandon the St. Lawrence River and obtain water from the 
Oswegatchie River, a small Adirondack stream, from Avhich the city of 
Ogdensburg is supplied, by extending our mains to connect with those 
of the city. This was done in December, 1900, and with the exception 
of two cases which occurred about the time the change was made, and 
probably contracted previously, there were no cases of typhoid that 
were not clearly contracted elsewhere until October, 1902. During 
this period of twenty-one months water was not boiled and ice was freely 
used as an article of food by both patients and employes. 

On October 2d three attendants in the same building were reported ill 
with fever, headache, and malaise ; on the 3d, two others with like 
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symptoms ; on the 4th another case occurred ; on the following day 
two others, making eight within four days. The symptoms presented 
by these early cases were principal!)’- of a nervous type; there -was 
intense aching in the back and limb,s, insomnia, headache, restlessness, 
and dry cough. The temperature of several of the patients reached 
108° to 104° P. the first day. 

The disease was considered epidemic influenza until toward the end 
of the first week, when the rash and other symptoms of typhoid made 
the diagnosis no longer doubtful. Of the eight persons first attacked, 
seven were employes who ate in the same dining-room, and the other 
was a woman patient who had been working there. The local condi- 
tions about this dining-room and kitchen were thoroughly inspected, 
with negative result; the milk is obtained from our own herd and 
could not have been infected. All the containers were sterilized twice 
daily, no water was used except from the faucets, and there had been 
no fever among the men working in the bams. The possibility of in- 
fection from vegetables and oystera was eliminated after investigation. 
Inquiry of the health department of the city showed that typhoid 
was not prevalent there among users of the Oswegatchie water. There 
remained only the ice to be considered, and one point of interest in this 
connection is that about six days before the first cases developed a new 
ice-house had been opened from which none had been previously with- 
drawn this year. The ice had been taken from the St. Lawrence Biver 
and had been stored since February, a period of more than seven 
months, and though gathered from the same spot as that in house Bo. 
1, it was at a different time. Dr. John W. Benton, health oflicer of 
the city of Ogdensburg, informs us that during the months of January 
and February, 1902, when this ice was forming, there were three or 
four cases of typhoid fever in the city among users of well-water. None 
of them was verified by autopsy, but he thought there could be no 
question as to the nature of the disease. The temperature prevailing 
during the week the ice was being stored was, according to the records 
of the Weather Bureau observer at this point — maximum, 14° P. ; min- 
imum, — 1° F. The ice was cut from the same spot during the past 
twelve years but one, and was never before suspected of conveying 
disease. 

A specimen of drinking water and one of melted ice was sent at once 
to the Bender Laboratory in Albany, N, Y,, for bacteriological exam- 
ination. The ice selected was clear and free from extraneous matter. 
The report of the director, Dr. George Blumer, is in part as follows : 
“ Specimen No. 1, drinking water (Oswegatchie). Number of bacteria 
per cubic centimetre on agar plates, 11,000 ; on gelatin plates, 3600. 
The fermentation test showed no gas in eight tubes, each treated with 
one cubic centimetre of water. Specimen No. 2, melted ice (St. Law- 
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rence). Number of bacteria per cubic centimetre on agar piateB, 
30,400 ; on gelatin plates, 60,400. Out of eight fermentation tnbes 
inoculated three showed definite evidence of organic contamination in 
the form of the colon bacillus.” This report from so excellent an 
authority satisfied us that the contagion of typhoid was in all prob- 
ability in the ice from ice-house No. 2, and we began an investigation in 
the laboratory of the St. Lawrence State Hospital to determine whether 
or not the bacillus typhosus could be isolated from it. 

We examined the stock of ice, and found that some of the cakes con- 
tained foreign substance in the form of black or dark brown, granular 
matter, solidly frozen in the ice. These cakes were broken and the 
portions containing the foreign matter removed. The cakes were 
about sixteen inches in thickness, and the portions selected were, as 
near as possible, from the centre. We were careful to choose no snow 
ice. These fragments were melted in a clean vessel at room tempera- 
ture, after which a considerable black sediment was deposited in the 
vessel. Examined under the microscope with low power it appeared as 
black, homogeneous masses ; with the jig- objective the field was crowded 
with organisms, many of which were motile. Cultures made from the 
sediment and the water, in bouillon, showed a rapid growth, with fecal 
odor in all the tubes. Series of plates were then prepared from these 
cultures by the usual method, and well-defined colonies were isolated in 
the end plates. 

Five colonies were selected which presented characteristics resem- 
bling the typhoid bacillus, and fresh cultures were made from them. 
Of these cultures three proved to be the colon bacillus, one was a bacil- 
lus not identified, while the fifth was a pure culture of the typhoid 
bacillus, as shown by the following tests : Ou' nutrient agar it grows 
readily ; in broth no pellicle is formed ; in lactose media no fermenta- 
tion occurs ; on potato the growth is invisible ; in litmus milk the reac- 
tion is faintly alkaline and no coagulation occurs ; with the serum of 
typhoid fever patients characteristic clumping is produced ; it is an 
actively motile bacillus having the appearance of the bacillus typhosus. 
The disease was identified clinically by autopsies in three of the cases, 
in all of which the intestinal and abdominal lesions were demonstrated. 

In “ An Investigation of the Boston Ice Supply,”' in 1901, con- 
ducted by the board of health, the work of Sedgwick, Winslow, and 
Park is reviewed and the following statement made : " These con- 

siderations show that ice more than three weeks old is sanitarily as safe 
as a well-filtered water supply. Cases of typhoid fever, due to ice, 
might naturally be expected to occur, if at all, at the time imme- 
diately following the cutting of infected ice, and as this is done in 


' Boston Medical and Surgical Journal, vol. cilv. p. 657. 
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January usually, after March at latest the ice could hardly he held 
responsible for any trouble, even were it known to be infected.” It 
should be borne in mind, however, that the work of the authorities 
referred to and upon which this conclusion is based was done under 
artificial conditions, and in its natural environment the bacillus now 
appears to have a greater resistance, not heretofore recognized. In our 
review of the literature we have been unable to find any similar cases 
reported' and in the article quoted the statement is made that only a 
single authentic case is on record. 

With the discontinuance of the use of the infected ice the epidemic 
gradually subsided. There were in all thirty-nine cases, the last of 
which developed in November. Our water is not boiled, and the con- 
ditions, with the exception of the ice, are the same as at the beginning 
of the epidemic. 


THE TRANSMISSION OF BOVINE THBERCDLOSIS BY MILK, 
WITH A TABULATION OF EIGHTY-SIX CASES. 

By George M. Kober, M.D., 

PROFESSOR OP HYGIENE, SCHOOL OF MEDICINE, GEORGETOWN DNIVERSIXY, WASHINGTON, D. C. 

The agency of milk in the causation of scrofula was referred to by 
Carmichael^ in his Essay on the Natxire of Scrofula, with Evidence 
of its Origin from Disorders of the Digestive Organs, London, 1810, 
in which he refers to acescent (sour) diet, especially of cow’s milk, as a 
frequent cause. On page 50 he says : “ Infants at the time of weaning 
are from the change of diet particularly subject to bowel complaints, 
too often followed by disease of the mesenteric and lymphatic glands.” 

He quotes Richard Wiseman (1626— 1686), White (1787), andLieu- 
tand to show that whenever the outward glands appear swollen, one 
may safely conclude the mesenteric to be so, too, they being usually the 
first part that is attacked by this malady. Indeed, Carmichael, while he 
never saw a subject in the dissecting-room with strumous glands 
externally without a similar state of those of the mesentery, claims 
that he has very frequently seen the latter unaccompanied by any 
affection of the external glands, which to his mind indicates that in 
scrofula the mesenteric glands are the first involved. 

While Carmichael did not attempt to prove the transmission of 
scrofula in the milk of diseased cows, he points with emphasis to the 
use of sour milk, and on page 101, remarks: 

“ With respect to the disease in question, we know that swine are so sub- 
iect to one verv similar that scrofula has in consequence derived its name 
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from those animals, and certainly their extraordinary fondness for acescent 
food corroborates in some degree the foregoing opinion. Swine, it is well 
known, fatten upon buttermilk and upon the sour liquid formed in starch 
manufacture during the steeping of wheat.” 

These are suggestive statements, especially as, in the opinion of 
veterinarians of the present day, tuberculosis is increasing among 
swine, largely as a result of consuming tuberculous milk. According 
to Salmon,^ during the year 1900, of 23,336,884 hogs slaughtered 
under Federal inspection, 5444 were sufficiently affected to cause 
condemnation of some part of the carcass. 

Casper,® in his Charaeteristies of French Medicine, etc,, published 
in 1822, on page 124, writes : 

“ Scrofula is not more rare in Paris than elsewhere, and baffles also here 
the efforts of physicians. La Billardifere declares that the majority of milch 
cows in Paris perish from nodular consumption, and that their milk contains 
seven times more of lime phosphate than common. It is possible that 
there is a connection between this phenomenon and the many tuberculous 
diseases among the children in Paris. We cannot pursue here this investi- 
gation, where the mere fact sufflees that in Paris, especially in the hospitals 
for foundlings and for children, like the St. Louis and others, the sequela 
and effects of scrofula can be seen in astonishing numbers.” 

La Billardibre’s^ statement that the milk of tuberculous cows con- 
tains seven times more of lime phosphate than common is of special 
interest in view of Dr. de Schweinitz’s® recent biochemical researches 
upon bovine, swine, avian, virulent human, and attenuated human 
tubercle bacilli, in which he calls attention to the large amount of 
phosphoric acid obtained from the germs, and also points out that the 
conclusions which might be drawn from these analyses indicate a 
closer resemblance in the composition of the germs between the 
moderately virulent human and the very attenuated human bacilli. 

Klencke,® in 1846, was the first to write on the infectiousness and 
transmission of scrofula by cow’s milk. In his book of ninety pages 
he gives the clinical histories of sixteen children who had been fed 
with the milk of scrofulous and tuberculous cows, and they all point to 
tuberculosis of either the intestines, glands, skin, or bone- He also 
describes the condition of the seven suspected cows, and verified the 
diagnosis of a scrofulous-tuberculous condition ” in four post-mortem 
examinations of the cows, which demonstrated to his satisfaction 
“ that the same scrofulous lesions may be developed in the cow as are 
found in the human subject and that human scrofula and the disease 
found in the mammalia are identical.’’ The details of these cases 
were republished by the writer in 1895. 

Klencke’s contribution to the early literature of this subject may be 
regarded of special value, as he was one of the first to demonstrate the 
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infectious nature of tuberculosis by injecting, in 1843,^ human tuber- 
culous matter into the cervical veins of rabbits, causing pulmonary and 
hepatic tuberculosis in these animals In passing it should be stated 
that inoculation experiments had been made by Kortum (1789), 
Hfibrgad (1802), Salmade (1805), Groodlad and Deygallieres (1829), 
Lepelletier (1830), and Laennec and Erdt (1834®), These experi- 
ments naturally paved the way for Villemin’s® brilliant and positive 
demonsti'ations in 1865. 

Since that time numerous instances of artificial tuberculosis have 
been reported, the experiments having been performed on heifers, 
calves, goats, swine, guinea-pigs, rabbits, and dogs ; so, for instance, 
under the heading of subcutaneous inoculation methods may be men- 
tioned the work of Soujou and Court Paul,’® Gerlach,” Gunther and 
Harms, Eivolto and Perroncito,’® Bagge,’^ Ziirn,’® Bollinger,’® Biffi 
and Verga,”^ Bouley,’® Aufrecht,’® Toiissaint,^® and others. Intraperi- 
toneal inoculations \iQVQ. reported by Klebs,^’ 1870, Bollinger,’® 1873, 
and Kitt,^^ 1878. Intravascular inoculations were reported by 
Semmer, Thai, and Nesterow.^ Intraocular inoculations were re- 
ported by Cohnheim and Salomonson,^’ Hjinsell and Beutschmann,^ 
and Baumgarten ; and finally the inhalation experiments by Tap- 
peiner,^ liippl, Reinstadler and Bertheau’’® may be cited. 

It is true that opposing views were held and quite a number of 
negative experiments have been reported, but on the whole the 
results were sufficiently numerous and uniform to demonstrate the 
identity of scrofula and tuberculosis and the intercommunicability of 
tuberculosis in animals and man. This evidence was materially 
strengthened by the feeding experiments of Gerlach,^® Ohauveau,®® 
Bollinger,®’ Klebs,®’ Zurn,’® Roloff,®® Brell,®® Metzguer,®’ Langeron,®® 
Blumenberg,®® Orth,®’ Lange,®® Peuch,®® Peuch and Toussaint,^® 
Aufrecht," and others. 

Bollinger" in the discussion of artificial tuberculosis before the 
German Naturalists and Physicians in 1879 (which was participated 
in by v. Recklinghausen, Arnold, Birch-Hirschfeld and Erankel) 
had no hesitation in declaring that milk from tuberculous cows is 
largely responsible for the production of scrofula, which affects about 
70 per cent, of the children in Munich, 

E. Klebs," from his experiments in 1871-1873, concluded thatrnilk 
from tuberculous cows produces tuberculosis in different animals ; that 
the disease commonly begins with an intestinal catarrh, followed by 
tuberculous affections of the mesenteric glands, involvement of the liver 
and spleen, and finally by extensive miliary tuberculosis of the pulmon- 
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ary organs, and Virchow, in 1880, suggested that bovine tuberculosis 
may be conveyed in the milk, especially if the udder be the seat of the 
lesion. In the meantime a number of cases of transmission of bovine 
tuberculosis in milk had been reported by Schoengen,^® Leonhardt,^'' 
Bollinger and Stang,^'^ Demme,^® Epstein,^® Uffelmann,™ Johne,® and 
Law.®^ Creighton,®^ in 1881, published a book on bovine tuberculosis 
in which he presents a minute study of a number of cases of tubercu- 
losis in man which had the characteristics of an infection and at the 
same time a suggestive likeness in the morbid products to the bovine 
form of tuberculosis (perlmchi). Indeed, the evidence on this subject 
appeared sufficiently strong to justify Koch,®® in 1882, in declaring : 

“It is not the peculiar structure of the tubercle, nor its lack of blood- 
vessels, nor the presence of giant cells, that will give the solution, but rather 
the proof of the tuberculosis bacillus, whether it be in the tissue by means 
of staining reaction or whether it be by means of culture upon coagulated 
blood serum. This criterion being adopted as a foundation principle, accord- 
ing to my investigations miliary tuberculosis, caseous pneumonia, caseous 
bronchitis, intestinal and glandular tuberculosis, bovine tuberculosis, spon- 
taneous and inoculation tuberculosis of animals must be declared as iden- 
tical. . . . Bovine tuberculosis is identical with human tuberculosis, and, 
therefore, a disease transmissible to man. It should be treated just like 
other infectious diseases transmissible from animals to human beings. How- 
ever great or small may be the danger which results from the consumption 
of meat or milk affected with bovine tuberculosis, it is present, and must be, 
therefore, avoided. 

Soon after Koch's discovery of the tubercle bacillus diligent search 
was made for the presence of this organism in the milk of diseased 
cows, and it was demonstrated by Csokor,®* Bang,®® Johne,®® Bollinger,®^ 
May,®® Ernst,®® Woodhead and MacFadyean,®® Martin,®' Nocard,®® 
Stein,®® Hirschberger,®^ and others. Some observers, notably Martin®' 
and Nocard,®® found that milk was infective only when the udder was 
itself the seat of tuberculous lesions; but Ernst, as early as 1889, and 
Theobald Smith,®® in 1893, from a number of experimental observa- 
tions, concluded that tubercle bacilli may be present in the milk of 
tuberculous cows when the udder, so far as the naked eye could tell, 
contained no focus of disease. These conclusions are, moreover, 
supported by the investigations of Bang, Stein, Bollinger, Adami, 
Del6pine, and Hirschberger. 

Quite a number of observers failed to find tubei'cle bacilli in the 
milk of tuberculous animals ; but May®® and Hirschberger®* proved 
that inoculation experiments are the more certain guide as to 
whether milk is infectious or not, since they obtained positive 
results from milk of undoubtedly tuberculous animals in Avhich they 
were unable to demonstrate the presence of tubercle bacilli. As a 
matter of fact, Rabinowitsch and Kempener®® obtained positive results 

VOL. 126, NO, 4.— OCTOBER, 1903. 45 



688 eober: transmission of bovine tuberculosis. 


in inoculation experiments -with the milk of ten out of fifteen cows 
that had reacted to tuberculin, and only two of these animals 
revealed udder lesions. 

The general results of inoculation experiments differ in different 
countries, and naturally vary with the prevalence of bovine tuber- 
culosis, the mode of technic, and many other factors. 

The reports indicate that the infectious qualities are greatest with 
milk from animals with udder lesions, and next from those affected 
with general tuberculosis. 

Bollinger®^ found that the general market milk of Munich proved infec- 
tious in 16.6 per cent, of the animals; Martin in Paris, in 33 per cent.; Bang 
in Copenhagen, in 15.5 per cent.; Ernst in Boston, in 12 per cent.; Fiorentini 
in Milan, in 10 per cent.; Rabinowitsch, in 28 per cent.; Ohermuller, in 7.5 
per cent; Paris Municipal Laboratory, in 40 per cent.; Hamilton, Boyce, 
Woodhead, and Del6pine in Liverpool, in 29 per cent.; Del6pine in Man- 
chester, in 25 per cent.; Massone, in 9 per cent.; Ott, in 11,6 per cent.; Jager 
in Konigaberg, in 7 per cent.; Kanthack and Sladen®® found more than 50 
per cent, of the milk supplied to the college in Cambridge infectious. 

The experiments reported by Schmidt-Muhlheim, May, Stein, 
Hirsehberger and Bang, and which were made with milk from tuber- 
culous cows, proved successful in 60 to 70 per cent, of the animals. 

In addition and, perhaps, of greater importance to the subject are, 
of course, the feeding experiments. Disregarding the earlier experi- 
ments of Gerlach and Bollinger, we have the important and positive 
results obtained by Baumgarten,’'® Wesener,'^^ Fischer, Peuch,^® 
Ernst, Bang,*® Falk,'^® Zagari,’® and Gebhardt,^^ showing that after a 
variable period, usually between eleven and twelve weeks, the ingestion 
of tuberculous milk developed a classical tuberculosis either of the in- 
testinal mucosa and mesenteric glands, or spleen and liver, followed by 
subsequent involvement of other organs. In some, but not many, of 
these cases there was evidence of primary intestinal tuberculosis, but 
almost all of the cases revealed infection of the mesenteric glands. 
In the cases where the primary lesions were found elsewhere than in 
the intestines or mesenteric glands, Wesener,'^^ in 1885, suggested 
that the bacilli must have found their way into the general circula- 
tion. As a matter of fact, the experiments of Dobroklonski,^® Desou- 
bry and Porcher,^® of Nicolas and Descos,®® have since ^wn^ th^ 
j microbes may pass throu gh the intestin al wall and enter the thora cic 
I duct. The last-named experimenters, in 1902, brought out the 
! interesting fact that three hours after the ingestion of tubercle bacilli 
the chyle and the lymph of the thoracic duct may contain bacilli in 
sufficient number to infect a guinea-pig, and we know from Wyssoko- 
witschky’s®* experiments that from eight to thirty virulent tubercle 
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bacilli introduced into the peritoneal cavity of a guinea-pig are required 
to bring about infection. 

It should be stated that in the feeding experiments by Gunther and 
Harms/^ Siedamgrotzky/^ Roloff,*^ Bollinger/" and Nosotti the 
results were not uniformly successful, and that Schreiber,®^ Gunther 
and Harms®^ have reported negative results. 

On the whole, however, the feeding experiments with tuberculous 
milk proved infectious in about 45 to 50 per cent, of the cases. This 
seems excessive, probably because many of the negative results were 
never reported. 

Apart from these experiments, we have the reports of Lucas and 
Morro,®® Utz,®^ Klehs,®® Kruckow,®® Pfennigwerth,®® Vollers,®' Wood- 
head,®® and others to show that the disease may be transmitted in milk 
to calves and pigs and other animals. 

It is interesting to note that Bang,®® May,®® and Woodhead®® noted 
a marked difference in the resulting lesions with raw milk and milk 
which had been subjected to different degrees of temperature. So, 
for example, Bang found that while a temperature of 158° F. did not 
destroy the vitality of the organisms, it reduced their virulence ; and 
Woodhead, by the operation of certain low temperatures, obtained 
a diminution in the virulence of the tuberculous material in milk, 
which then “ became so tardy in its operation on the test animals as 
to simulate the slower forms of consumption seen in the human 
subject, or when used to feed pigs — animals having some specialties of 
throat structure like that of man — gave rise to chronic enlargement 
of the throat glands resembling the scrofulous glands so common in 
children.’’ 

In the meantime 56 additional cases of transmission of bovine 
tuberculosis through the medium of the milk supply had been 
reported by Law,®® Demme,®* Sonntag,®® Meyerhoff,®® Hermsdorff,®® 
Northrup,®^ Ollivier,®® Wyss,®® Gosse,*®® Botch and de Schweinitz,'®® 
Law,*®® Rich,*®* J. L. Smith,*®® Ernst,^* Brouardell,*®® Von Ruck,*®* 
Hills,*®® Priimers,*®® and Bovaird.*®® A number of accidental inocula- 
tions (wound infections) in man with bovine bacilli had also been 
placed on record by Pfeiffer,”® Hartzell,*** Rich,*®' Tscherning,**- 
Law,**® Ravenel,*** Naughton**®. These and the cases reported by 
Grothan,**® Coppez,*'* and Priester**® of primary subcutaneous tuber- 
culosis caused by the topical application of cream, infection in milking, 
and the introduction of infected milk in the attempt to remove tattoo 
marks, had materially strengthened the evidence as to the trans- 
missibility of bovine tuberculosis to man. Indeed, the absolute 
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identity of tubercle bacilli infecting mammalia was generally assumed 
until Theobald Smith,”® in 1896, presented to the Association of 
American Physicians a comparative study of a bovine bacillus and a 
presumably human bacillus in which the morphological and biological 
differences were sufficiently marked to suggest further study ; and as 
a result of this research Smith, in 1898, stated that we are justified 
|if only to guide and stimulate further study in establishing a distinc- 
tively human or sputum and a bovine variety of the tubercle bacillus.’^ 
He also expressed the opinion that the comparative study of the 
tubercle bacilli will lead to some definite understanding on certain 
important questions and eventually to more light on the whole subject 
of tuberculosis from the preventive as well as the therapeutic side. 
Notwithstanding these facts and the observations of Martin,®' in 1895, 
that human sputum was far less virulent for animals than was bovine 
tuberculous material, the announcement of Koch before the Inter- 
national Congress for the Prevention of Tuberculosis, held in London 
July 22 to 26, 1901, was received with astonishment, especially since 
his conclusions carry with it a reversal of his judgment rendered in 
1882. 

Koch, in his address of 1901, makes the following declarations 

“1. The bacilli found in cases of bovine tuberculosis are much more 
virulent for cattle and other domestic quadrupeds than the bacilli found in 
cases of human tuberculosis. 

" 2 . This difference is so marked and so constant that it may be relied 
upon as a means of distinguishing the bacilli of bovine tuberculosis from 
those of the human disease, even assuming that the former may occasionally 
be found as a cause of disease in man, 

“3. If bovine bacilli are capable of causing disease in man, there are 
abundant opportunities for the transference of the bacilli from the one species 
to the other, and cases of primary intestinal tuberculosis from the consumption 
of tuberculous milk ought to be of common occurrence. But post-mortem 
examination of human beings proves that cases of primarj' intestinal 
tuberculosis are extremely rare in man, and, therefore, it must be concluded 
thatthe human subject is immune against infection with the bovine bacilli, 
or is so slightly susceptible that it is not necessary to take any B tfiCS-to 
counteract the risk of infection in this way. ” 

Fortunately for the advancement of science, opposition fosters the 
spirit of inquiry, and many experiments have been made which have 
shed new light upon the already voluminous testimony. While it is 
true that the results in the feeding experiments with human sputum 
have varied, and that some of the earlier experimenters have reported 
negative results, the weight of the testimony is clearly in favor of 
the intercommunicability of human and bovine tuberculosis ; and the 
experiments made during the past two years by Ravenel,'^ de 
Schweinitz,’®® Mohler,'^ Orth,'®' de Jong,'® Stenstrom,'® Fibiger,'® 
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Wolff, Nocard, Arloing,*-® v. Behring,^"’’ Dean and Todd,’“’ and 
Cipollina’^ conclusively demonstrate that cattle are not refractory to 
human tuberculosis and that bovine tuberculosis may be transmitted 
to monkeys. Whatever differences have been observed may very 
properly be attributed to the condition of the host and to the different 
degrees of virulence found in human bacilli, as shown by the work of 
Vagedes,^^® 1896, Lartigan,^^^ and Del6pine.^^® 

The former studied twenty-eight human cultures, and found one 
much more virulent than the others and even more virulent than 
either of the two bovine cultures. Lartigan found bacilli of different 
degrees of virulence in human tuberculosis, and one of his specimens 
presented morphological and cultural peculiarities which suggested the 
bovine origin described by Smith. Del6pine obtained from the human 
subject bacilli just as virulent as the bovine organisms, although in 
most instances the human tubercle bacillus was less virulent. 

The writer has tabulated 86 cases of milk bovine tuberculosis, and 
quite a large number of cases of ti’ansmission of bovine tuberculosis 
to man have been reported by Krause, Ravenel,^-" Lassar,’*® 
Hiils,^^® Spronck and Hoefnagel,’^ and Troje.^®’ New light has 
also been shed upon the extent of intestinal infection by the statistics 
of Heller/^® who finds that in 714 autopsies in children who died from 
diphtheria 140 (19.6 per cent.) were tuberculous, and of these 30.7 
per cent, showed primary lesions in the intestines or mesenteric glands ; 
2 (1.43 per cent.) showed primary intestinal tuberculosis ; 8 (5.7 per 
cent.) showed primary intestinal mesenteric glands ; and 33 (23.5 per 
cent.) showed primary mesenteric gland tuberculosis. 

Bovaird’s^®^ collection of primary intestinal tuberculosis in children 
is summarized as follows : 

Total. Inlatinal. Per cent. 

German 236 9 4 

French 12S 0 0 

English . . 748 ISO 18 

American 369 5 1 

Dr. Bovaird confesses his inability to understand or explain the 
difference. The facts are that the post-mortem returns are extremel}' 
conflicting, and, unless accounted for by a variable prevalence of 
bovine tuberculosis and the habit of feeding raw or sterilized milk, 
suggest the necessity of more careful post-mortem work. 

The statistical work by Gottstein*^’ shows that the mortality from\ 
tuberculosis in breast-fed children is but slightly more than half as 
much as among those otherwise nourished, the proportion being as 
6 : 10. Salmon^^-"' has analyzed the vital statistics of Massachusetts , 
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'and finds an increase of 36 per cent, in the forms of tuberculosis 
other than phthisis in the class under five years of age, while there 
was a reduction in the mortality of phthisis at all other ages of about 
45 per cent., and the vital statistics of Michigan from 1885 to 1900 
show also a tremendous increase during the milk-drinking age. 


Dr. Hand’s*®® statistics are as follows ; 

Oises. Percent, 

Total numlier of autopsies 332 

Total number showing tuberculosis 115 34.0 

Apparent portal of infection (Hutinel’s tuberculous chancre;. 

Oldest lesion in the bronchial glands ........ 25 G2.2 

Oldest lesion in the mesenteric glands 10 8.7 

Process so general that the portal could not be determined . . . . 27 23.4 


The cases of milk-borne tuberculosis, now numbering 86, while 
not as large as commonly supposed, are considerable when we con- 
sider the difficulty of tracing the infection on account of the more 
insidious character of the disease. In this connection we should 
remember that the first milk-typhoid epidemic was reported by Jacobs 
in 1858; in 1881 Mr. Ernst Hart had collected fifty epidemics, and 
in 1900 the writer tabulated 195 such epidemics. The opportunities 
for tracing bovine infection are much better in small communities and 
in isolated farm-houses than in large cities, and we should look to the 
country practitioner for help ; he, in turn, unless properly equipped 
to verify his diagnosis, should apply to the Bureau of Animal Industry, 
or to the pathologist and bacteriologist of his medical school to check 
up his work. 

A careful review of the cases recorded, when taken in connection 
with the laboratory experiments and the general evidence, justifies 
the following conclusions : 

1. Tuberculosis may be transmitted to man in milk from tuberculous 
cows. The danger from this source is real and cannot be measured by 
the actual number of recorded cases, but should be judged in part, at 
least, by the inoculation and feeding experiments and the accidental 
wound infections which have established the intercommunicability of 
bovine and human tuberculosis. 

2. The degree of danger may also be estimated by the prevalence 
of bovine tuberculosis and of the forms other than phthisis pulmonalis 
in man, remembering that the infectious qualities of milk are greatest 
when the udder is the seat of lesions, and that Gebhardt’s experiments 
have shown that tuberculous milk when diluted with the milk of 
sound animals in the proportion of 1:40 lost its infective power. 

3. The experimental studies also indicate that while the bacilli of 
human tuberculosis possess different degrees of pathogenic power and 
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I are often of feeble virulence for cattle, Koch’s assumption that 
human and bovine tuberculosis are distinct and that human tuber- 
culosis cannot be conveyed to cattle appears to be disproved, and his 
failure to secure similar results may be attributed to the use of human 
bacilli of diminished virulence. 

4. Recent investigations have strengthened Smith’s claim that 
there are two types of tubercle bacilli — the so-called bovine and human 
types, possessing certain morphological and biological differences ; but 
it has also been shown that virulent cultures may be obtained from 
both of these types, which when inoculated into animals produce the 
disease in question. 

5. Further research seems desirable with a view of determining the 
frequency of primary intestinal and abdominal tuberculosis in all 
cases which come to autopsy, whether the child perished from tuber- 
culosis or not ; and in these autopsies the bacteriological examination 
should be directed to the existence of the two types of tubercle 
bacilli originally referred to by Smith, and whether the bovine type 
predominates in the so-called scrofulous lesions. 

6. Careful chemical analyses of the milk of tuberculous animals 
should be made with a view of determining the amount of phosphoric 
acid as compared with the quantity in normal milk, since it appears 
probable from Dr. de Schweinitz’s biochemical researches that the 
excess noted by the older chemists is really the result of bacterial 
activity in the udder of the cow. 

7. In the meantime the pathologist has no occasion to reverse his 
opinion as to the identity of human and bovine tuberculosis, and the 
sanitarian has no reason to assume that the human subject is immune 
against infection with the bovine bacilli or is so slightly susceptible 
as to cause him to relax his efforts in preventive measures. 

The writer desires to express his acknowledgments to Dr. D. E. 
Salmon, Chief of the Bureau of Animal Industry, U. S. Department 
of Agriculture, for material assistance in the preparation of this paper 
by placing at his disposal unpublished reports of experimental work. 

Abstracts of Reports of Cases of Tuberculosis Attributed to Infected Coiu's Mill:. 

Cases 1 to 16. 1846. Professor Klencke,® in a book of ninet}' pages, gives 
the clinical histories of sixteen children wJio had been fed with the milk of 
“scrofulous-tuberculous cows,” and all of these cases point to tuberculosis of 
either the intestines, glands, skin, or bone. In three of the intestinal dis- 
orders he refers to the presence of indurated mesenteric glands. Of these 
cases one died, and two at the time of the report were in a hopeless condition. 
The clinical histories show that four of the children had been fed with milk 
from Cow B, three received their supply from Cow D, four from Cow E, two 
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from Cow F, and three from Cow 6. Professor Klencke, having connected 
these cases with a particular miJk supply, extended his investigation into the 
condition of the cows — their sanitary environments— together with a chemi- 
cal and microscopic examination of the milk, and actually followed up his 
inquiry by four autopsies of the cows, in which he demonstrated scrofulous- 
tuoerculous lesions. Such a course is worthy of emulation, and almost com- 
plies with the conditions of proof exacted by Professor Koch. Copious 
abstracts of these cases were published by the' writer in the report of the 
Health OfBcer, District of Columbia, 1895. 

Case 17. Schoengen,^^ at a meeting of the Veterinary Society held at . 
Cologne, October 18, 1873, related the history of a child who, upon the 
advice of the family physician, was placed on cow’s milk and developed 
undefined symptoms suggestive of tuberculous infection. An examination of 
the cow by a veterinarian resulted in a diagnosis of perlsucht, which was con- 
firmed by post-mortem. A change of the milk resulted in subsequent im- 
provement of the child. 

Cases 18 and 19. K. Leonhardt,^® December, 1874, reports the case of a 
child, previously healthy, which contracted tuberculosis soon after being 
weaned, and died. The autopsy revealed tuberculous meningitis and exten- 
sive lesions of the intestines and mesentric glands, which were undergoing 
caseous degeneration ; attributed to the use of unboiled milk from a tuber- 
culous cow. 

The second case, also one of tuberculous meningitis, occurred in a previ- 
ously healthy child after the consumption of milk from a cow which, upon 
examination, proved to be tuberculous. 

He also mentions the history of a forester’s family in which the children, 
although previously perfectly healthy, invariably developed tuberculosis 
after weaning. The cow was finally slaughtered, and the autopsy revealed 
extensive tuberculosis. A child, born subsequently, remained perfectly 
healthy. 

Case 20 Professor 0. Bollinger,” January 25, 1876, reports that Dr. 
Stang, of Amorbach, treated a boy, aged five years, well developed and of 
healthy parentage; no family history of tuberculosis for two generations. 
The child first developed symptoms of tabes mesenterica, and died some 
weeks later of miliary tuberculosis of the lungs, with enormous hypertrophy 
of the mesenteric glands, which were also undergoing caseous degeneration. 
While the post-mortem was being made it was ascertained that a short time 
previously the parents had a cow slaughtered, which was found by the 
veterinary surgeon at the abattoir to have phthisis pommeli^re. This cow 
had been a good milker, and for a long time the boy had been in the habit 
of drinking its milk, directly after the milking, in a raw state. 

Case 21. Professor R. Demme, 1879, reports the case of a previously 
healthy boy who was breast-fed until the fifth month, after which he was fed 
on cow’s milk, and developed intestinal tuberculosis involving the mesenteric 
glands. The child died after three months’ illness. Post-mortem examina- 
tion revealed extensive tuberculosis of the intestines, especially of the 
jejunum and ileum and of the mesenteric glands ; lungs and meninges 
showed no evidence of involvement. The cow died some months later, and 
Demme demonstrated, both macroscopically and microscopically, perlsupht. 

Cases 22 to 25. Professor Demme, 1882, reports four cases of intestinal 
tuberculosis which, from the family history and the clinical and pathological 
evidence, he attributed to infection from milk from tuberculous cows. 

Case 26. Alois Epstein,*® 1879, reports the case of a child, three months 
old, in which the autopsy revealed follicular ulceration of the intestines, with 
involvement of the mesenteric glands and evidence of miliary tuberculosis 
in other organs. The author quotes Steiner and Neureiter, who in 802 
tuberculous children found involvement of the lymphatic glands in 299 
instances, and in 91 cases, or 30 per cent., the glands alone were involved. 

In 17 of 312 cases collected by Billiet and Barthez there was no evidence of 
pulmonary lesions, and from this and a large amount of other evidence he 
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concludes that the portals of infection may he through the digestive as veil 
as the respiratory tract. 

Oase 27. Professor J. Uffelmann,“ 1880, reports the case of a child which 
was fed five months with milk from a certain cow. About the seventh 
month the child presented symptoms of bronchial catarrh and involvement 
of the superficial lymphatic glands. The child died at the age of eleven 
months with hectic fever and abdominal symptoms. No autopsy. 

The cow was found to he tuberculous. The proof is not conclusive, but 
Professor TJfFelmann is well known as a conservative writer and teacher. 

Oase 28. Albert Johne,® 1880, reports a case in which the post-mortem 
examination of a cow revealed extensive tuberculous deposits in the lungs 
and abdominal organs, which had been sent to him for inspection by the 
owner, who was especially interested in the result of the investigation, on 
account of the fact that up to within the past few weeks the cow was one of 
the best-nourished animals in his stables, and the milk had been selected by 
the steward for his infant son. The family physician was at once notified of 
•the results of the autopsy, and reported progressive emaciation and a pul- 
monary catarrh which he had attributed to a recent attack of measles. A 
short time afterward Johne learned that the child perished from miliary 
tuberculosis of the brain. 

Case 29. Law,^‘ 1880, refers to a case reported to him by Dr. Corliss, of 
New Jersey. A family cow, supposed to be sufiering from the lung plague, 
was found to be affected with tuberculosis instead, and the owner’s wife 
(a consumptive), who had been making free use of the milk, warm from the 
cow, was persuaded to give it up and underwent decided improvement. 

Cases 30 to 33. Law,**^ 1883, cites two cases, daughters of a Scotch family, 
strong and healthy, who were brought up on milk of tuberculous cows and 
died of tuberculosis, while two sons in the same family who did not use the 
milk remained healthy. See, also. Hills and Rich in BxiUeiin 42, Vermont 
Vet. Exper. Station, p. 55. 

Mr, Howe, of North Hadley, Mass., lost a son, twenty months old, from 
abdominal tuberculosis three months after he paid a week’s visit to his 
uncle and had been fed with the milk of the uncle’s cow. The cow was 
killed soon after and proved to have generalized tuberculosis. The child’s 
sickness and wasting began a few w'eeks after he returned home. He had 
previously been strong and healthy, as were and are his parents. (Cited by 
Law from Report of Vet. Congress, at Brussels, 1883, p. 288; .also, by Nocard 
from Compte rendu of Fourth Inicrnat. Vet. Congress, Brussels, 1883, p. 188; 
and by Salmon, Bulletin No. 33, Bureau of Animal Industry, 1901, p. 21.) 

Case 34. H. Meyerhofi’,®* 1884, reports the case of a child, seven years of 
age, of healthy parentage and with a good family history, who developed 
tuberculosis after drinking for a long time milk from a cow suffering \yith 
pearl disease. Although the patient had also worn some infected clothing, 
Meyerhoff attributes the infection to the milk. 

Case 35. Demme,^® 1886, reports the case of a boy, four months of age, 
who developed tuberculosis of the mesenteric glands without the slightest 
lesion in the intestinal walls. The child was fed on unboiled milk from a 
tuberculous cow, as shown by the autopsy. Tubercle bacilli were isolated 
from the udder as well as from the mesenteric glands. 

Among 2000 tuberculous children treated during the past twenty years at 
the hospital Dr. Demme, a very conservative and competent authority, 
reported this and the preceding cases as milk-borne infections. 

Case 36. Law,"^ 1894. A child, four years old, son of Col. Beecher and 
a grandson of Henry Ward Beecher, died March, 1894, at Yonker.s, N. Y., 
of tuberculous meningitis. The diagnosis was confirmed by spcciali.sLs, 
There were no known hereditary tendencies to the disease. The certainty 
that he had the disease, and the inability to account for it from human 
agencies, led the physician to suspect the milk of two Alderney cows, on 
which the child had been mainly fed. The tuberculin test and post-mortem 
showed that both animals were tuberculous. 
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Case 37. Sonntag_, quoted by Baum,«® page 196, reports the case of a child, 
aged sis months, whicli died from tuberculous meningitis. The parents were 
perfectly healthy, but the child had been almost esclusively fed with milk 
from a tuberculous cow. 

Case 38. Hermsdorf reports the case of a girl, aged fourteen years, of good 
family history and healthy stock, who died from tuberculous laryngitis. The 
most extensive lesions were found in the ileum and caecum. The pulmonary 
lesions were slight. Inquiry revealed the fact that the girl had been in the 
habit of drinking the milk while still warm from a tuberculous cow. 

Case 39. W. P. N'orthrup,’” 1890, reports the case of an infant, aged fifteen 
months, which was brought to the New York Foundling Hospital when two 
hours old, placed with a wet-nurse, from whom if w’as taken in the twelfth 
month on account of its miserable condition, developed general tuberculosis, 
— primary intestinal infection — possibly from food infection. 

Cases 40 to 52. Ollivier,®* 1897, presented to tbe Paris Academy of Medi- 
cine, February 24, 1891, the history of twelve young ladies, scholars in the 
Pension of the Dames Blanches at Chartres, all suffering from tuberculosis, 
of whom five died, the last death from tuberculous meningitis. A few days 
later the milch cow was butchered and found to be suffering from tubercu- 
losis of the udder and of the internal organs. In almost all of the cases there 
was evidence of intestinal involvement, and in none of the cases was there an 
inherited predisposition. Professor Koch in a recent address states that 
Ollivier in a subsequent communication before the Academy remarked that 
only the servants had consumed the milk from the tuberculous cow. 

Cases 53 and 54. Professor Oscar Wyss,®® 1893, reports three cases in 123 
autopsies on children, aged five and three-fourths years, six and a-half years, 
and two years, coming within the observation of competent clinicians during 
a period of three years, in which tubercle bacilli were found in the primary 
intestinal lesions, and all were strongly suspected of being caused by infected 
cow’s milk. 

Case 55. Gosse,*®® 1893, reports the case of his own daughter, who, up to 
within a year of her death, was perfectly healthy, developed tuberculosis of 
the intestines and mesentery, which the father traced to the consumption of 
raw milk from some of the cows on his own farm, which were found to react 
to tuberculin, and post-mortem examination revealed tuberculous lesions of 
the udder. 

Case 56. Thomas M. Botch and E. A. de Schweinitz,*®® 1893 or 1894. 
The case w'as under the care of Dr. Botch in tbe Children’s Hospital in 
Boston in 1893 or 1894. The particulars were sent to Dr. de Schweinifz, of 
the Bureau of Animal Industry, by Dr. Botch. A boy, aged seven years, had 
been drinking a great deal of milk from one cow for about four months before 
entering the hospital. The cow was found to be tuberculous, the disease 
being demonstrated by autopsy. The boy was a case of primary tuberculous 
peritonitis with effusion. Laparotomy was performed by Dr. Bradford and a 
large amount of serous fluid evacuated. The peritoneum was found to be 
thickly studded with minute tubercles, and the presence of tubercle bacilli 
was demonstrated. Four years after the operation the boy was found to be 
perfectly well, and seemed free from tuberculosis. 

Cases 57 to 64. Brouardel,'®® 1894 (quoted by Harrington, Practical 
Hygiene, 1902, page 102), records the death of seven children with no hered- 
itary taint, inmates of a convent, from tuberculosis, supposedly induced by 
the use of milk from a cow with tuberculosis of the udder. Another case 
reported by him and quoted by Freudenreich {Les Microbes es lour des Bole 
dans la Laiterie, Paris, 1894. p. 45) is one in which five of fourteen girls in a 
boarding school became infected and died. The milk which they bad used 
daily came from a tuberculous cow. These cases and Ollivier’s collection are 
of special value on account of the number of persons affected who have taken 
the same milk, the intestinal lesions, and the demonstration of tuberculous 
udders. 

Case 65. Law,’®® 1894, reports the case of, a strong, vigorous boy, aged 
one and a-half years, who for a week drank the milk of a cow which was 
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shortly afterward condemned and killed in a state of generalized tuberculosis. 
In six weeks the child was noticeably falling off, and in three months died, a 
mere skeleton, with tuberculosis of the abdomen. The father could trace no 
tuberculosis in his near ancestors, but the mother’s father and uncle had died 
of it. She, herself, was in perfect health. 

Cases 66 to 68. F. A. Eich,'°* 1895, reports several cases : Case 1, Mr. C., 
a young man of healthy parents, died of tuberculosis. Three years later Rich 
tested the herd of cows frrm which the patient had used milk plentifully, 
destroyed sixty-five out of seventy-four, many of which proved, upon post- 
mortem examination, to be affected with general and far-advanced tuber- 
culosis. A few months later the owner of the herd developed acute pulmo- 
nary tuberculosis, and at the close of the report was in an advanced stage of 
the disease. Case 2, Mr. D., a young man, died of pulmonary tuberculosis. 
Two months later Rich tested the herd and destroyed eighty animals, nearly 
90 per cent, of the herd. Several calves and hogs were found to be tubercu- 
lous from feeding upon the milk. Case 3, Miss R , using milk from a tuber- 
culous cow, developed symptoms of pulmonary consumption. The cow was 
exchanged for another, and she apparently recovered. Three years later she 
went to live where the above-mentioned cow was still owned and milked, and 
in a short time developed acute miliary tuberculosis, from which she died a 
month later, and the autopsy revealed general tuberculosis. 

Case 69. J. L. Smith,'®^ November 14, 1895, reports a case of tuberculosis 
in which it seemed clear that the disease had been transmitted to the little 
one by infected milk. The child was in charge of one of the wet-nurses of 
the New York Foundling Asylum, and then had been partly fed on milk 
from a small grocery store. Dr. R. G. Freeman found no ulceration of the 
intestines. The condition of the mesenteric gland, that had undergone 
cheesy degeneration, showed that here was the oldest lesion, and it, therefore, 
indicated an intestinal infection. 

Cases 70 to 81. H. C. Ernst,®® 1895. Of the 1013 replies from physicians 
to Ernst’s questions whether they knew of cases of transmission, 895 were in 
the negative ; 8 reported transmission from mother to child ; 1 1 reported 
cases of infection through cow’s milk, and 16 reported suspicious cases. Of 
54 replies to the same question from veterinarians, 14 reported positive cases 
and 9 suspicious cases. 

Case 82. M. Volkoff,*®® 1895 (“Primiire Tuberkulose des Verdauungstrac- 
tus,” Gazetta Bolkn\a, 1895, No. 51, quoted in Lubarsch u. Ostertag’s Ergeb. 
der Allg. Pathologic, 1899, p. 369), reports a case of primary tuberculosis of 
the intestinal tract, localized in the jejunum ; from there it extended to the 
neighboring retroperitoneal and mesenteric glands and spleen. All other 
portions of the intestinal tract were normal. 

Cases 83 and 84. Von Ruck, 1899 (quoted in Dr. Salmon’s Bulletin No. 
33), reports two cases, father and child, which he considered almost conclu- 
sive. The former developed a case of acute miliary tuberculosis. The 
autopsy revealed no old focus in the chest or abdomen. The child, aged 
nearly one year, was first treated for fever and diarrhoea, but later developed 
symptoms of meningitis, and died. The milk which the child h.nd received 
came from a Jersey cow, and no other had been used up to the time the diet 
was changed on account of the diarrhoeal attack. The father had drunk from 
a pint to a quart twice a day, warm, at the time of milking, of this cow’s milk. 
Upon post-mortem examination of the cow there was found extensive tuber- 
culosis in the lungs and peritoneal cavity, and the lump in the udder con- 
tained a caseous centre, which, on examination, showed numerous well- 
stained tubercle bacilli. 

Case 85. David Bovaird, Jr.,’” 1891 (“A Case of Primar\' Intestinal 
Tuberculosis,” Archiv. of Pediatrics, 1901, vol. xviii. p. 894), reports a case, 
aged three years, a patient of the New York Foundling Hospital. Family 
history, nothing known. No acute illness, but boy had always been weak 
and sickly. He was cared for outside the institution until August, 1899. 
The diagnosis of primary intestinal tuberculosis is b.ased upon the autopsy 
findings. The oldest and most advanced lesions were in the mesenteric node. 
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The conclusion that the intestine has been the entry-port of the infection, 
Dr. Bovaird thinks can hardly be questioned. It was not possible to investi- 
gate the milk supply, but the case seemed to Dr. Bovaird to deserve to be 
classed as one of “Fiitterungs-tuberculose.” 

Case 86. Ebera’'” (quoted by Bovaird) reports six cases in which tubercu- 
losis in children was attributed to the consumption of the milk of tuberculous 
cows. Four of these, collected by Baum, were reported by Hermsdorf, Leon- 
hardt and Sonntag. The remaining two were reported by Johne and 
Prurner. All but Priimer’s case have already been presented in this table. 

S. Delepine, 1898 (“A Lecture on Tuberculosis and the Milk Supply,” 
Lancet, London, 1898, vol. ii. pp. 733-7.38), refers to Dr. Simcock’s work in his 
laboratory, who selected thirteen cases of wasting in children, due to improper 
feeding, out of many more in which there was no evidence of tuberculosis 
in the parents or in the various organs of the children as examined in the 
post-mortem room. Dr. Simcock considered the cases free from tuberculosis, 
but Delepine was not quite convinced. On close examination of the mesen- 
teric glands, two presented clear tuberculous lesions under the microscope 
and five more suggested the possibility of incipient tuberculosis. 

Accidental Inoculation of Man with Bovme Bacilli {by Topical Application 

of Oi-eam and Milh). 

Grothan,”® 1896, reports the case of a little girl, aged six years, sufiering 
from an eruption on the left leg, supposed to be due to ivy poisoning. This 
was treated at home by the topical application of fresh cream. When seen 
by Grothan be recognized the characteristic appearance of a tuberculous 
ulcer. The cow was examined and the udder seemed normal, yet inguinal 
and intraperitoneal inoculation of two rabbits with a mixture of milk and 
cream gave positive results. The caseous material from the nodules of the 
girl’s leg injected into the peritoneum of a rabbit produced death from tuber- 
culous peritonitis. 

Coppez,”’ 1896, reports the case of a girl, aged seventeen years, who had a 
wound on the palmar aspect of the third finger, which became infected with 
tubercle bacilli during milking. The original lesions gave rise to over thirty- 
five subcutaneous abscesses in different parts of the body within six months, 
and subsequently more appeared, in all sixty to sixty-six. At no time could 
any visceral lesions be recognized, the lymph nodes of the neck being 
greatly enlarged; after several months death ensued. 

Priester,”* 1896, p. 11, reports the case of a young man who tried to remove 
a number of tattooes from his hands and forearms by introducing milk into 
the tattooed parts by means of needle punctures. Later there appeared on 
the back of both hands at points which had been so treated bright red spots 
the size of millet seeds, containing a yellow center. Pus was evacuated from 
several nodules. These were found to be lupus nodules in which giant cells 
were demonstrated. The diseased parts were cut out and the wounds healed 
without a recurrence of the trouble. 

Woimd Infections. 

L. Pfeiffer,”® 1885, attended, at Weimar, a veterinarian, aged thirty-four 
years, of good constitution and without hereditary predisposition, who, in 1885, 
pricked his left thumb in making an autopsy on a tuberculous cow. The 
wound healed, but six months later the cicatrix still remained swollen, and 
in the autumn of 1886 the man had pulmonary tuberculosis, with bacilli in 
his sputa, and death occurred in two and a half years after the wound. Post- 
mortem revealed tuberculosis of the joint of the wounded thumb, and in the 
lungs extensive tubercles and vomicje. The joint lesions showed caseous 
masses extraordinarily rich in tubercle bacilli. 

Tscherning,”* of Copenhagen, 1888 {Proceedings of Congress for the 
Study of Human and Animal Tuberculosis, first session, Paris, 1888, p. 276, 
Cited by Law, Bujwid,”® and Salmon), attended a veterinarian who had cut 
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his finger in making an autopsy on a tuberculous cow. The wound healed, 
but there remained a swelling which soon ulcerated and refused to heal, so' 
that the whole tumefied mass had to be cut out. The microscope revealed 
a distinct tuberculous process and the presence of the characteristically 
staining bacilli. The patient recovered without further development of the 
disease. 

T. A. Rich,*'** 1895. {yeterinanj Magazine, December, 1895, vol. xi. p. 
729.) Mr. T. cut his finger on a spicula of bone while making post-mortem 
examination of tuberculous cows. In a few weeks he developed a tuberculous 
joint and a few months later showed unmistakable signs of phthisis. 

M. B. Hartzell,’” Philadelphia (American Medical Association, June 1-4, 
1897), reports a case of local infection in the back of the hand in the person 
of a previously healthy man employed to clean cars used for the transporta- 
tion of cattle ; the w'ound w'as caused by a piece of broken woodwork of a 
car, producins: a typical verrucous tuberculosis, w'hich appeared to yield to 
treatment. Within a year the patient developed pulmonary tuberculosis, 
and finally died from general tuberculosis. 

M. P. Ravenel,”^ 1897, reports the case of a veterinarian who cut the knuckle 
of his forefinger while making a post-mortem examination of a tuberculous 
cow. The wound healed badly, remained swollen, and showed a decided 
tendency to ulcerate. Removal of the cicatricial mass was practised and the 
tissues sent to Dr. Ravenel for examination. They showed typical tuber- 
culous lesions with giant-cell formation. 

M. T. Naughton,^'-’ of Chicago, Illinois, 1899 (cited by Dr. Salmon, Bulletin 
No. 33, p. 19), reports the case of a man, aged thirty-four years, w’ith a good 
family history, a butcher by occupation, who on May 3, 1899, while clean- 
ing cattle viscera, fell, and a meat hook upon which hearts and lungs are hung 
penetrated the right hand between the second and third metacarpal bones. A 
tendovaginitis with some lymphangitis of the arm resulted; made a good 
recovery; four months afterward an abscess formed in the axilla, which was 
cleaned, and tubercle bacilli were demonstrated in the broken-down gland 
tissues. In three months afterward, or seven months from the original 
accident, he died from pulmonary tuberculosis. 

M. P. Ravenel,"* 1900, reports three cases of veterinarians in the State of 
Pennsylvania, of local infection from wounds in the finger inoculated acci- 
dentally with bovine tuberculosis in performing autopsies. In the first case 
a large giant cell but no tubercle bacilli were demonstrated in the excised 
portion. In the second case two guinea-pigs inoculated with a portion of 
the excised nodule developed a generalized tuberculosis, and in the third 
case Dr. John Guit6ras demonstrated tubercle bacilli in the excised nodule. 

Law,"® 1901 (cited by J. J. Repp, American Veierinarxj Revicxo, New York, 
1901 and 1902, vol. xxv. pp. 624-636). reports that a young veterinary 
friend, who was inoculated in the hand in opening a_ tuberculous cow, 
suffered from a tumefaction of the resulting cicatrix in which tubercle 
bacilli were demonstrated. 

M. P. Ravenel*” reports the case of his assistant, who was inoculated with 
bovine tuberculosis, and from whose tissues tubercle bacilli were isolated after 
fifty-eight days. 

G. H. H. Spronk*®® and K. Hoefnagel, 1900 and 1901 (“Transmission 
al’homme, par inoculation accidentelle de la tuberculose bovine, et rdinocu- 
lation experimentale au veau,” La Semainc mcd., Paris, Ann. 22, No. 42, 
October 15, pp. 341-343 ; abstracted from American ilfcc/icmc, November 8, 
1902, p. 749), report the case of a butcher accidentally wounded, Jlay, 1900, 
in the finger w'hile assisting in inspecting the tuberculous organs of a_ cow. 
The wound healed promptly, but later the finger presented evidence of infec- 
tion. In February, 1902, Professor Nareth extirpated the affected portion of 
the skin together with the tumefied cubital ganglia. The tuberculous char- 
acter of the lesions was demonstrated by microscopic examination and by the 
inoculation of guinea-pigs, and an emulsion made from the spleen of one of 
these pigs was used to inoculate a calf previously tested with tuberculin, and 
the animal placed in a newly-constructed stable, with the result of producing 
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general tuberculosis as demonstrated by the presence of giant cells and 
numerous tubercle bacilli. Finally two guinea-pigs which had been inocu- 
lated with material obtained from this calf died of tuberculosis. 

LassaF^ (“ Ueber Impfluberkulose,” Deutsche med. Wochenschrift, No. 40, 
October 2, 1902, pp. 716-718) reporte thirty-four cases of verrucose tuber- 
culosis following wounds in 108,000 patients, but only four of these cases were 
butchers. Later he examined 365 men employed in abattoirs and found 
seven suffering from inoculated tuberculosis, while three others he consid- 
ered as possibly affected. '(This shows a percentage of two to three among 
men employed in the abattoirs, and only one-third of one per thousand 
among persons otherwise employed.) 

Hiils^^ (“Zur Frage der Uebertragung der Eindertuberkulose auf den 
Menschen, Munch, med. Wochenschrift, No. 24, June 17, 1902, pp. 1003 and 
1004) reports the case of a wealthy miller’s family, composed of the wife, 
five sons, and two daughters, herculean in stature, and boastful of strength 
and health. Consumption had never occurred in the family of either parent. 
Of these, all but two died from consumption within a few years, and even 
one of the surviving sons was treated for a tuberculous abscess of the finger. 
Htils states that all these cases appeared subsequently to the introduction by 
the miller of a herd of Simmerthal cattle on his farm, which were nearly all 
infected with tuberculosis. 

Krause’” (quoted by Salmon) reports a case of a butcher, aged thirty years, 
with a good family history, whose duty it was to remove diseased parts of 
cattle killed for food. The infection was located in the right arm, and was 
attributed by the man to a splinter of wood run into his right thumb three 
years ago. Immediately after the accident he had removed the hide from 
a sick cow. Pieces of gland and skin from the arm proved on examination 
to be tuberculous. 

Troje,’” 1903, reports the case of a young, healthy male, who gave no per- 
sonal or hereditary history of tuberculosis. He was inoculated with bovine 
tuberculosis on the hand, and a typical lupus lesion developed on the site or 
inoculation. Subsequently the lymphatic glands which drain the involved 
region became tuberculous, and in the course of time many other lymphatic 
glands throughout the body became similarly affected. 

Becent Researches with Refei’ence to the Communicability of Human luhercu- 

losis to Animals. 

Chaveau’s experiments (quoted by Salmon^) show that cattle were success- 
fully infected with human tuberculous material by ingestion, intravenous in- 
jection, and by subcutaneous inoculation. 

Sidney Martin,’” 1895 {Report of Royal Commission Appointed to Inquire into 
the Effect of Food Derived from Tuberculous Animals on Human Health, 
London, Part I., 1895, pp. 9-11), also obtained successful results with- 
bovine animals by feeding sputum. 

Thomassen’” (“ The Receptivity of Bovine Animals for the Bacillus of 
Human Tuberculosis,” Transactions of the British Congress on Tuberculosis for 
Prevention of Consumption, London, July 22-26, 1901, vol, iv, pj). 21-27) re- 
ports an experiment in which a calf was inoculated in the anterior chamber 
of the eye with a pure culture of tubercle bacillus isolated from a case of 
tuberculous arthritis in man. When killed, after six weeks, both lungs were 
found to contain numerous miliary tubercles and some gray fibrous tubercles 
of larger size. The path of infection from the eye could be traced by the 
lymphatic glands. 

Nocard,’” 1901 {Press. Vet., Angers, vol. xxi., November 30, 1901, pp. 398- 
403), states that cattle are not refractory to human tuberculosis, 

S. Arlong,'” 1901 ("L’inoculabilite de la tuberculose humaine et des idfies 
de M. Robert Koch sur cette tuberculose et la tuberculose animale,” Bull, 
acad. de mtd., Paris, vol. Ixv., 3 ser., xlvi., No. 43, December 24, 1901; pp. 
897-911), reports experiments with three different cultures of human origin. 
One of these had been in his laboratory since 1896. It was capable of in- 
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fecting guinea-pigs and rabbits by subcutaneous inoculations; and intra- 
venous injection with an emulsion of this culture in a heifer calf, two sheep, 
and a kid conveyed the disease, as the autopsy demonstrated tuberculous 
lesions in all these animals. 

M. P. RaveneP^^ reports having fed four calves with human sputum, and 
post-mortem examination proved that all had become affected with tubercu- 
losis, the lesions in two being quite extensive. His inoculation experiments 
in calves and cows with cultures obtained from the mesenteric glands of a 
child which died of tuberculous meningitis proved very virulent for bovine 
animals. 

De Jong'” (“ Experiences comparatives sur Faction pathog6ne pour les 
animaux, notamment pour ceux d6 14spfece bovine, des bacilles tuberculeux 
provenant du boeuf et de I'homme”) reports a series of inoculations in seven 
bovine animals (calves and steers) ; all became tuberculous by the injection 
of tubercle bacilli of human origin. In one of the animals the disease was 
serious and extended ; in four others it had a retrogressive tendency, and in 
two it was progressive. He concludes that bacilli isolated from the human 
body or from sputum are capable of causing tuberculosis in cattle. 

J. Orth'” (" Ueber einige Zeit-Streitfragen aus dem Gebiets der Tubercu- 
lose,” Berl. hlin. Woch., August 25, 1902, pp. 793-978) showed by inoculation 
experiments that a progressive fatal tuberculosis was produced in the animals 
by material originating in the human subject. 

Olof Stenstrom'” (“ Die Tuberculose des Menschen u. der Einder,” Zeit- 
schrift f. Thiermed., Band. vi. and vii.. Heft 4, 1902, pp. 289-291), from his 
experiments, states that he found it quite easy to infect cattle with human 
tuberculosis. 

Max Wolff,'” 1902 (“Perlsucht und menschl. Tuberkulose,” Deutsche med. 
Woch., 28 Jahr., No. 32, August 7, 1902, })p. 566-570), reports inoculation 
from cases of primary tuberculosis of the intestines in man, from which he 
concludes that pearl disease of cattle may appear in man. 

Johannes Fibiger and C. 0. Jensen,'” 1902 (" Uebertragung der Tubercu- 
lose des Meuschen auf das Binder,’’ Deri. Mm. Woch., 39 Jahr., No. 38, Sep- 
tember 22, 1902, pp. 881-886), conclude by stating that Koch announced that 
one could distinguish between human and bovine tuberculosis by inoculating 
calves subcutaneously. If this is true, then they are of the opinion that 
three of the calves cited in their experiments must be considered as perl- 
sucht, and the idea that tuberculosis of cattle is not virulent for man is dis- 
approved. 

Dean and Todd,'” 1902 (" Abstract of Certain Experiments on Tubercu- 
losis,” Lancet, London, November 1, 1902, pp. 1186, 1187), from their experi- 
ments conclude that the human tubercle bacillus is by no means innocuous to 
the calf, as the control animal injected directly with sputum contracted an 
extensive glandular tuberculosis. 

E. V. Behring,'’' P. Komer and G. Kuppel (^Tuberculose, xviii. p. 90, Mar- 
burg, 1902) report experiments in which human sputum was used to inoc- 
ulate a guinea-pig, and a culture from this animal’s spleen w'as used for 
inoculating a goat, and an emulsion of the spleen of the goat was passed 
through a series of guinea-pigs, and a culture obtained from the spleen of 
the third guinea-pig was inoculated into a calf by intravenous injections. 
The calf died after four weeks directly from the tuberculosis thus produced. 
A cow was also inoculated November 26, 1901, with a tuberculous culture 
of human origin after a single passage through a guinea-pig, and on Jan- 
uary 14, 1900, the affected ej’e was enucleated and a pure culture was 
obtained from it after one passage tlirough a guinea-pig. The cow at the close 
of the report was gradually losing ground. 

De Schweinitz’s'” recent experiments with intravenous injections and 
inoculations of cultures obtained from the mesenteric glands of children 
affected with tuberculous peritonitis produced fatal generalized tuberculosis 
in calves, and a steer inoculated subcutaneously with a piece of tuberculous 
tissue from one of the children also produced tuberculosis. 

ilohler’s'” experiments also show “that it is not a difficult matter to 
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obtain very virulent tubercle bacilli from human sources, and that some of 
these are just as virulent as bovine bacilli.” 

A. Cipollina”^ reports that a monkey fed with bovine milk containing 
tubercle bacilli cultures contracted tuberculosis, with no primary lesions 
apparent in the gastrointestinal tract. On the other hand, inoculation of a 
"calf with human bacilli resulted negatively. 
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TABES IN THE NEGEO.* 

By D’Orsay Hecht, M.D., 

INSTRUCTOR IN NEUROLOGY, NORTHWESTERN UNIVERSITY JIEDICAL SCHOOL, CHICAGO. 

About the negro much has been set down in the annals of anthro- 
pology, ethnology, and sociology, and a glance at medical literature 
as it appears in summary form from year to year would suggest that 
almost the last word has been written about tabes ; but of tabes in the 
negro I have been able to obtain only the fewest references recorded, 
in the main, by American writers. Von Leyden’ quotes Buri as sponsor 
for the statement, “ hei den so hdufig syphilitischen Negern soil die 
Tabes sehr selten vorhommen ” (tabes occurs very rarely in the large 
number of syphilitic negroes). In another foreign contribution to the 
literature of this subject, entitled ‘^La Ataxia Locomotriz (en el negro),”' 
is recorded the fact of tabes occurring eight times in full-blooded 
negroes and three times in mulattoes. 

C. W. Burr” in a report on “ The Frequency of Locomotor Ataxia 
in Negroes,” read before the Philadelphia Neurological Society, 1892, 
prefaces the comments on his own case with the written opinions of 
many Southern practitioners, all of whom were unanimous in declaring 
tabes in the negro of rare occurrence. Professor Osier is also quoted, 
in answer to Dr. Burr’s query, as stating “ of twentj* cases under 


* Rend at the meeting of the Chicago Neurological Society, October, IPCR. 
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observation since the opening of Johns Hopkins Hospital, one was a 
full-blooded negro and one a mulatto.” Dr. Potts, physician to the 
Hervous Dispensary of the Univemity of Pennsylvania, told Dr. Burr 
that he had not seen a case in eight years. During fourteen years, 
sa 3 "s Dr, Burr, not a case applied at the Infirmary for Nervous Dis- 
eases in Philadelphia. He adds: “For my own part, I have never 
seen a case in the pure black, and but one in a mulatto,” McConnell* 
presented a report of five cases before the Philadelphia Neurological 
Society in 1899, in which he stated that he had seen “ tabes in many 
whites, a few cases among the mixed races, and but five instances in 
pure negroes.” Four of these cases were in males and one in a female. 
Dr. J. H. Lloyd,® in 1896, reported one case in a negress. In a tabu- 
lation of 194 cases of tabes, with a view to demonstrating the distribu- 
tion among the different nationalities, F. Savar^' Pearce® gives the 
following : 


/American and English 119 

I French 2 

I German 21 

-j Hebrew 6 

ilrisb 25 

fV '^Colored (not pure) 2 


The next reference in American literature, and one of more recent 
date, is that of A. P. Francine,^ who discusses briefly “ Two Cases of 
Tabes Dorsalis in Negroes — Husband and Wife.” In this article 
S. Weir Mitchell is credited with saying that he has seen four cases of 
tabes, two of which had occurred in mulattoes in Florida. 

Aside from these allusions in the literature to the subject-matter of 
this paper, it has become, I believe, almost a habit with clinicians to 
regard the colored people as exempt from tliis disease. Neurologists as 
well, who from year to year attract an ever-increasing, vast clinical 
material, confess to having seen little or no tabes in the negro. My 
chiefs in the Department of Nervous Diseases at the Northwestern 
University Medical School, Professors Hugh T. Patrick and Archibald 
Church, record having met with three cases each in their entire 
experience. 

It has been my good fortune during the past year to see and study 
four undoubted cases of tabes in colored individuals, three of them 
being in females and one in a male. Although adjudged in the light 
of sheer coincidence, this ratio of three to one in favor of the female is 
unusual, since statistical plurality is quite the other way. The clinical 
picture in these cases in no way deflects from the symptom-complex we 
are accustomed to see in the whites except, perhaps, in the fact that 
they are all of the “ amaurotic type ” of the disease. Satisfied on the 
score that there is nothing of a pathological nature to reveal, I am, 
nevertheless, mindful of other points of interest which I believe should 
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command the attention of medical men, and neurologists in particular, 
and for the following reasons : 

1. The relative vital movement of different races in a mixed popula- 
tion is a matter of interest to the physician as well as the ethnologist. 

2. The white and colored races living side by side in this country 
and in some of the Southern States in nearly equal numbers afford an 
opportunity for study, though the problem is rendered complicated yet 
interesting by their partial admixture. 

3. The compilations and statistics in the past on “ race and disease ” 
have slighted certain diseases of which we are in duty bound to know 
more than we do, in order to avert inadequate and incomprehensive 
conclusions. 

4. Tabes in the pure and hybrid negro should afford fresh incentive 
for a study and investigation of the, in large part accepted, in part 
conflicting, and in part rejected, evidence of a luetic etiology. 

5. The influence of race amalgamation on production and inhibition 
of disease (with special reference to civilization and syphilization as a 
factor in the production of tabes) is important in all lands. 

To quote from that brilliant and exhaustive treatise, “ The Surgical 
Peculiarities of the Negro,” written by Dr. Rudolph Matas,® of New 
Orleans, and delivered at the 1896 meeting of the American Surgical 
Association, “ the influence of crossing and a comparative study of 
the negro is a prerequisite to the understanding of medical shades of 
difference.” 

These questions can only be approached by a better understanding of 
the vicissitudes through which the negro has passed since the days of 
his importation from Africa, but an historical commentary treating of 
the native African negro would far exceed the intended scope of this 
paper. Concerning negroid ancestry in Africa, I might say that 
valuable accounts of the endemic diseases afilicting the negroes who 
live in semisavage or tribal state in Africa appeared in 1895 in com- 
munications to the German Government by Dr. A. Plehn.® He dwells 
at length upon all the diseases to which the negro is prone, briefl)' 
classifying the nervous diseases as follows : 

“ Beriberi prevails in Kamerun, but perhaps to a greater degree in 
Sierra Leone and Congo. I have seen a single case of hysteria (eincn 
ausgesproeJienen Fall), with all its signs and symptoms, in the wife of 
King Bell. Epilepsy occurs ; I recall four cases (avsgepragte Fixllc) in 
Kamerun.” This exhausts his list. 

When the negro was first imported he brought with him diseases 
peculiar to himself ^enen's) and foreign to the inhabitants of our 
colonies ; yaws — the sleeping sickness — and elephantiasis belonged 
prominently to the earlier era in this country. A study of these and 
other diseases was immediately begun by Southern practitioners, and 
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the numerous authentic works extant as classics bear witness to the 
untiring effort and careful observation made by the Southern profes- 
sion. The names of Nott (physician and anthropologist), Gliddon, 
Cartwright, Grier, Corson, and Tipton are inseparably linked with the 
literature exploited in the Southern medical journals as far back as 1850. 
Trismus nascentium — marasmus — referred to by Grier as “ literally a. 
wasting away~a tabes of young life— provincially styled ‘ the droop- 
ing disease of negro children,’” invermination— cachexia Africana — 
(dirt-eating disease of the negro) are familiar topics in the pioneer 
literature of the South, Grier, in 1852, said: “ Whether thoraces 
be derived from one or more original species, they are now characterized 
by such peculiarities of constitution and temperament as to make the 
distinctive maladies of the negro race a subject of much practical 
importance’ to us and worthy of a more painstaking investigation than 
it has ever yet received from the hands of the medical profession of the 
South.” 

I According to the consensus of medical and statistical opinion, release 

I from bondage has been the turning-point in the negro’s physical wel- 
fare. Such medical writers as Tipton, Furniss, and principally Corson 
and Matas, pronounce this as the beginning of his downfall, his physi- 
cal deterioration and moral degradation. Since the war and emanci- 
pation the avenues of independent occupation have been flung wide 
open to irresponsible beings, unprepared for their unequal lot. The 
introduction of civilized vices into uncivilized communities began anew, 
and the negro was quick to accept and devour the vices and excesses 
of material civilization. Out of the general morbidity and depravity 
of this new community of interests sprang a mortality record which 
was immediately higher than that of the whites in ante-emancipatory 
times and has been getting increasingly greater in later years, until 
now the nation feels a keen concern in the gravity of the “vital 
statistics of the negro.” 

Diseases incident to the state of slavery are disappearing, and tuber- 
culosis, syphilis, and cancer are deep-rooted in the colored jseople. Old 
immunities are lost. Admixture with white blood has weakened the 
race, fn the presence of new blood has come the tendency to acquire 
new diseases ; the amalgamation is responsible for much that is radically 
new in the pathological field. 

By a legitimate intermingling of tribal strains of blood originally 
distinct in Africa and an illegitimate, universal miscegenation with 
the whites, the typical American negro of to-day has incorporated in 
his formation certain generic characteristics of his negroid ancestry 
plus the deteriorating phenomena of his hybridity. 

Case Histories. Whereas, the cases I am about to report do not 
present in number or variety the symptoms we are accustomed to asso- 
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ciate with this essentially chronic disease of the nervous system as it 
occurs in the whites, nevertheless, the clinical syndrome in each case 
precludes the serious consideration of any other disease. The cases 
tabulated here were seen in Dr. H. T. Patrick’s clinic. Northwestern 
University Medical School. 

Case I. (Referred from Eye Department, Northwestern University 
Medical School, by the courtesy of Dr. Richard S. Patillo, who antici- 
pated the possible diagnosis of tabes fom the “ fundus” findings.) — 
February 4, 1903, M. R., aged thirty-nine years, female, colored, mar- 
ried. Born in Louisville, Ky., of black father (slave) and bronze 
mother (slave). The father lived to grow very old at the Soldiers’ 
Home, Wyandotte, Kansas; cause of his death unknown. Mother 
lived to the age of sixty-five years and died of some asthmatic trouble. 

The patient, as a young girl of twelve years and upward, was sub- 
jected to exposures of wet and cold, which led to the development of 
rheumatic symptoms that have prevailed from year to year with mod- 
erate severity. The hardest of work was required of her in an attempt 
to support the family. One brother died of smallpox at the age of 
twenty-three years, and one sister died of pneumonia at eighteen years. 
At the age of sixteen years the patient miscarried an illegitimate child 
at four months. She attributes this occurrence to a fall which she 
experienced at the time. A.t eighteen years she married the father of 
her first illegitimate, and gave birth to a full-term, living male child in 
the first year of her marriage. Prior to the birth of the child she 
records having had a protracted siege of sore throat, and adds that the 
husband abandoned her, with the excuse that he was afraid of giving 
her some “ bad disease.” She denies knowledge of specific taint, and 
upon inquiry records no signs of secondaries. I detail the data of 
ancestry and venereal infection, holding them to be particularly impor- 
tant in the anamnesis of these cases. At the age of eighteen years she 
had what she pleases to call an attack of pneumonia, but since that 
time and up to the date of onset of the present trouble she has had 
“ no misery nor corruption anywhere.” 

Present Illness. Onset about five years ago, with severe headaches 
persisting for a week at a time, disappearing and recurring for longer 
or shorter intervals. Headaches agonizing, occipital, vesperal. Simul- 
taneously, dimness of vision in left eye, which glasses did not seem to 
relieve. Failing vision progressive until two months ago, when she 
noticed complete blindness in the left eye. Sight in the right eye 
began to fail shortly before the vision in the left eye was destroyed, 
and is becoming more and more impaired. Early in the course of the 
trouble patient experienced severe paroxysmal pains in the stomach, 
coming on once or twice a week, more often at night, localizing with 
greatest intensity at the navel. Describes sensation of a rope tied with 
increasing tightness around her middle. Refers to leg pains as boring 
and gnawing in character, beginning at the ankles, ascending to the 
knee and fleshy part of thigh. Sense of tingling and of " things crawl- 
ing” on the soles of the feet. Of incoordination it may be said that 
the patient is occasionally inclined to stumble or stub her toe against 
the floor, especially at times when she feels nervous. Frequently finds 
it necessary to hurry to the toilet when she least expects it, for fear of 
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soiling her clotlies. Despite the good apj^etite which she enjoys, she 
has lost about twenty-five pounds in weight during the past year. 
(This fact, together with that of a temperature of 100.5° P., led me to 
suspect a tuberculous focus, which the physical examination revealed as 
present in the left apex of the lung.) Bowels constipated; sleeps 
fairly well ; says she is more concerned about her eyes than all the 
other symptoms. 

Statiis Frcesens. In general appearance of average height and fair 
nutrition; bronze-skinned ; mouth and pharynx negative for post- 
specific scars; heart negative; no peripheral arteriosclerosis; pulse 
regular and full ; lungs give evidence of left apical tuberculosis; urine 
negative; glandular system, isolated enlarged glauds, especially in- 
guinal. ISfo bony deformities. Sexual instinct not so keen for past 
five years — has had “ little nature for a man.” 

Seiisations. Subjective : Tingling and formication on plantar surfaces 
of feet. Objective : (1) Tactile sensibility everywhere acute ; (2) well- 
defined analgesia, both legs from knees down; (3) trunk ansesthesia 
absent ; (4) ulnar analgesia slight. No trunk anesthesia. No persist- 
ence of painful impressions. No delayed conduction of sensory impres- 
sions. 

Sphincters. Slight incontinentia urinm. 

Coordination. Virtually unimpaired ; no ataxia of gait ; no ataxia 
of station except when put to the test of balancing on one foot. Finer 
tests, such as heel to knee and finger movements, show slight degree. 
Tremors absent. 

Jtejlexes. Patellars bilaterally absent ; Achilles, bilaterally absent ; 
plantars exaggerated; abdominal, upper and middle zones brisk; 
Bafainski absent; wrist absent. 

The Eyes. I am indebted to Dr. Richard S. Patillo for the report 
of the eye finding, as follows: Total iridoplegia ; no oculoplegia. 
Visual field with “white,” one-half inch square; above, two inches; 
nasal side, two inches; temporal, one inch; lower, three inches; 
apparently no scotoma. Ocular tension normal. Double optic atrophy. 
Acuity of vision, O. D. ; 0, S. 

Case II.-t-L. M., aged forty-six years, female, colored, married ; color 
light bronze. The ancestry of this patient is as follows : 

Paternal grandfather, full-blooded Indian ; paternal grandmother, 
full-blooded negress ; maternal grandfather, full-blooded negro ; mater- 
nal grandmother, Irish. Thus these strains make this woman one-half 
negro, one-quarter Indian, one-quarter Irish. Patient bom in Rice- 
town, Maryland, and reared in Baltimore. Parents were free when 
patient was born. 

Of past illnesses, patient records croup and measles when a child, 
and typhoid fever at sixteen years. Married first at age of nineteen 
years to a full-blooded negro. Four years married, when she miscarried 
at two months — ^no ascertainable cause. First husband died. Married 
again at age of thirty years, also to a full-blooded negro ; second mar- 
riage childless. Has no knowledge of a luetic infection. She does, 
however, state that after the first year of married life, that is, at the 
age of twenty years, she experienced severe “ sick” headaches, coming 
on with increasing frequency at any time of the day, locating with 
greatest intensity over the right eye, and again over the left, and accom- 
panied by a sense of nausea, which would occasionally end in vomiting. 
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Present Illness. Began in 1895, with severe throbbing pains in the 
legs, neuralgic, as she calls them, and along the nerves, radiating from 
the thigh downward into the calves. Vision began to fail in 1896. 
She at that time was under treatment at the Illinois Eye and Ear 
Infirmary, and was referred by the oculist to Dr. Patrick, who saw her 
for the first time at the Poljmlinic in that same year, and made a diag- 
nosis of tabes. Sight in the left eye was completely lost within six 
months from the date of onset. At this time incoordination was not 
very marked. The right eye began to fail her soon after the left, but 
for the past four years vision has remained stationary. She claims that 
she can see the daylight out of the corner of the left eye (mental) ; 
with the right eye she can distinguish daylight from lamplight or 
differentiate a bright from a dark day, but she cannot see to read — in 
other words, she has only “ quantitative vision,” 

Status Proesens. In appearance is fairly well nourished ; of bronze 
complexion ; mouth and pharynx normal ; thoracic viscera normal ; 
urine negative ; sexual instinct indifferent. 

Sensations. Subjective: Early in the disease as of “ cold water run- 
ning under the skin,” but of late this has disappeared. Objective: (1) 
Tactile sensibility everywhere most acute ; (2) analgesia in the limbs, 
slight from the thigh to the knee, but very marked from the knees 
downward ; (3) trunk ansesthesia absent ; (4) ulnar analgesia present. 

Reflexes. Patellar: Left abolished, right very faint response with 
reinforcement ; plantar reflexes normal ; Babinski absent ; wrist taps 
present ; abdominal and skin reflexes present to slight degree. 

The Eyes. I am obligated to Dr. Salinger for the eye-findings in 
this case. Quantitative vision only. Total iridoplegia, both disks gray- 
white and excavated ; double optic atrophy. No ocular paralj'sis. 

Coordination. Gait unimpaired; no static ataxia ; slight ataxia to 
finger movements. Sphincters: Slight retentio ^lrince. 

Case III. — W. F. P., male, black-bronze in complexion, aged forty- 
nine years, married these ten years — childless marriage. By occupation 
a waiter. I was unable to ascertain so exact an heredity as in the pre- 
vious cases. I did determine, however, that the father died an old man 
from some kidney disease. The mother is living and well, as are two 
sisters and one brother. 

The patient had measles as a child. States that he had gonorrhcca 
as many as five or six times, the last attack eight years ago. No his- 
tory of chancre. He has been temperate in his habits, drinking beer 
moderately, and does not deny taking an occasional whiskey, as he 
says, to stimulate him since his present nervous trouble has come on. 
As to injuries, he presents a scar over the left temporoparietal region, 
whieh he states is the result of a lacerated wound of the scalp received 
some twelve years ago from a glass of water thrown at his head. 

Present Illness. Onset about four years ago, with dizziness, especially 
distressing when the patient got out of bed in the morning, and which 
in a short time reached such an alarming degree as to make his efforts 
at walking for the first two or three hours of the day almost impossible. 
In his own words, he could never “ gather himself together until about 
noontime.” (I believe that this dizziness is to be regarded more in the 
light of ineoordination than vertigo.) He says that frequently his 
swaying from side to side was so great as to give onlookers the impres- 
sion that he had been drinking. During the latter half of the day he 
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grew steadier on his feet and kept so until the following morning, when 
the evidences of his incoordination promptly reappeared, A. loss of 
memory has been a conspicuous feature in this patient’s case from the 
very first. Being a waiter by occupation, he found himself greatly 
handicapped by his poor memory in receiving and remembering ordem 
given him. He would forget parts of an order, and lately he has taken 
an order as far as the kitchen only to return and ask the customer to 
repeat same, as he had entirely forgotten it. About one year after the 
onset of this dizziness and impairment of memory his eyesight began to 
fail him— three years ago. With this failure of vision there has come a 
sense of fear when the patient is abroad (born of his ataxia), having 
fallen time and again over such objects as chairs and other obstacles 
that seemed to have been in his way. As he puts it, he has “ lost his 
nerve.” For the past seven months he cannot see well enough to read 
print. Fulgurant pains radiating from the thighs into the calves have 
been present for the past two and one-half years. The patient has 
regarded these as rheumatic. In addition, he complains of a sense of 
tightness at the waist, which impression be, of his own accord, chooses 
to disabuse me of by saying that his trousers are far too large at 
the waistband to account for this feeling. There can be no doubt 
that this sense of constriction is none other than a “ girdle sensation.” 
Sexual power is weakened to a degree of partial impotence. Has 
lost appreciably in weight, despite his good appetite. Bowels con- 
stipated. 

Slahis Proesens. General appearance that of a man in good nutrition ; 
weight, 145 pounds; height, 5 feet 1 inch. Heart and lungs are nor- 
mal ; no vasomotor disturbance ; no peripheral vascular changes. 

Sensations. Subjective : Soreness and a sense of burning on the soles 
of the feet. Says that at times he feels as though he were walking on 
a gravel path. - Objective sensations, negative. 

Coordmation impaired, but only slightly; most manifest when told 
to turn quickly or suddenly rise from his chair. Not at all present 
during his more deliberate movements. Komberg sign absent. Slight 
tremor (coarse) in the right hand upon protrusion. 

Reflexes. Left patellar brisk; the right almost abolished. Con- 
trastingly, the left Achilles is abolished and the right Achilles is faintly 
present with reinforcement. The abdominal skin reflexes are every- 
where brisk. 

Ryes. (Examination by Dr. R. S. Patillo.) Pupils equal in size, the 
left slightly irregular in outline. Right pupil reacts to light sluggishly ; 
left pupil does not, but both react to accommodation. Fundus : Optic 
atrophy in both eyes. Acuity of vision: 0. D. o ; 0. S. ; ocular 
tension normal, no ocuioplegia. 

Organs of special sense uninvolved. Tongue shows neither deviation 
nor tremor. 

Referring once more to this patient’s complaint of dizziness, I do not 
wish to insist that the patient could not have been suffering from a 
genuine vertigo in the incipient stage of the disease, because it may be 
and sometimes is a feature in some cases, but is of distinctly inferior 
importance and occupies a low place in the scale of conspicuous symp- 
toms. Bonar“ in 286 cases found it in 0.34 per cent. Another rare 
symptom presenting in this case is that of tremor, which Bonar” found 
in 1.74 per cent, of his 286 cases. 
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Case IV. (in brief). — S. M., female, aged forty years, liglit brown 
in complexion lightest in complexion of all the cases), born of black 
mother and white father ; married and has one living child, prior to the 
birth of which the patient had two miscarriages, without ascertainable 
cause. Seamstress by trade. Knows nothing of father ; mother living, 
but patient does not know where. Has one brother and two sisters, all 
of whom are even lighter in complexion than she is. 

Patient had typhoid fever at the age of eighteen years ; also vaguely 
refers to fever and chills. Onset of present illness six years ago, with 
severe headaches and excessive nervousness. Inquiry as to this 
nervousness elicited the fact that she had difficulty in threading her 
needle, although she could see the eye of the needle as plainly as ever 
before. There were days when she was not annoyed by this symptom, 
and then for weeks at a time the symptom would reappear. When 
using the machine her line of stitching was anything but straight at 
times, and her limbs easily gave out in the act of treading. The symp- 
toms continued until she was forced to give up this kind of work. In 
the third year of her trouble, eye symptoms developed and for a short 
period of time prior to the beginning failure she saw things double 
(diplopia). Bladder disturbance manifested itself about this time. She 
gives no evidence of disturbance of gait or of severe lancinating pains. 
She is more worried about her eyesight than anything else, and de- 
plores her inability to resume work as a seamstress. Her symptoms 
have not taken on an increasingly aggravated form for the past three 
years. Denies venereal infection. 

Status Prcesem. A female of slight build, about 110 pounds in 
weight, and taller than the average woman. Yellow skin ; somewhat 
emaciated in appearance; heart and lungs normal. Urine negative. 

Sensations. Subjective ; Cramp-like pains in the calves, paroxysmal, 
but not severe. Objective: Analgesia most marked on the dorsal aspect 
of the feet. 

Coordination disturbed and easily detected upon an attempt at finer 
movements ; cannot approximate index fingers well, nor can she grasp 
small objects without very apparent awkwardness. Ko ataxia of sta- 
tion except when standing on either foot alone. Gait normal. Hands, 
more especially the fingers, tremulous upon protrusion. 

Reflexes. Both patellars completely absent. Achilles both absent. 
Abdominal reflexes and skin reflexes faint in their response. Babinski 
reflex absent. 

The Eyes. Pupils equal in size and regular in outline. The irides 
do not react except to accommodation. Fundus: Partial optic atrophy 
in both eyes. No ocular paralysis. 

Complains of deafness in left ear, which, however, she says is not 
constant. 

I hold it would be erroneous to attach undue importance to the con- 
clusions that accrue from an analysis of so few cases, but that fact 
should not deter from bringing out and emphasizing points of difference 
and similarity in the disease as it affects another race than the Cau- 
casian. In the matter of sex the most recent and conservative figures 
imply a proclivity^ for this disease in the Caucasian male, and it is a 
matter of no little interest that in the colored race, respecting my four 
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isolated cases, the frequency is quite the other way. As to the age at 
which the disease manifests itself in these cases, it concurs with the 
statistics that have placed more than 60 per cent, as occurring in the 
third decade. 

The ocular phenomena in this series merit special attention. One of 
the cardinal symptoms of tabes lies in the condition of the pupils. The 
Argyll-Eobertson pupil was present bilaterally in three of the cases, 
and in the fourth was found in the left eye, there , having been a slug- 
gish reaction to light in the right. The intense pigment in the eye of 
a colored individual renders a decision as to the presence of a pupillary 
reaction and its degree of prominence much more difficult than in the 
eye of a white person. The pupils in all but one case were equal in 
size and regular in outline. Schaffer,’* is authority for a remark made 
by Gowers that the Argyll-Eobertson pupil is only present in those 
cases of tabes which are of undoubted luetic origin, I am not aware 
that other clinicians coincide with this statement. The failure of 
vision occurring in all the cases, revealing for its cause the presence of 
optic atrophy in all of the ejms, led me to look into the question, and 
I found that relative to the statistics of optic atrophy in tabes as it 
afflicts the whites there is great variation. Von Grosz'^ found it 
present in 88 per cent, of his cases ; Berger,’’’ in 46 per cent.; Dillman,” 
in 42 per cent.; Marina,’® in 12 per cent.; Bernhardt,’® in 10.3 per cent,; 
Thomas, 10 per cent.; Leimbach, in 6.75 per cent. Bonar’s figures of 
8.74 per cent, are based upon an exhaustive and critical analysis of 
286 cases of tabes from the case records of Allen M. Starr’s service at 
the Vanderbilt Clinic, New York. Bonar states that optic atrophy was 
either well established or beginning in 25 cases, “ and,” he adds, “ one 
case was that of a colored man in whom the atrophy came on as the 
first and only symptom except the blindness caused by it and the 
absence of the knee-jerks.” The well-known fact that cases of pro- 
found tabes so often come under the care of the oculist for disturbances 
of vision, and are by him referred for a wider interpretation to the 
neurologist, led me to investigate ophthalmological statistics for data 
as to the comparative prevalence of optic atrophy among the whites 
and blacks. 

In the Archives of Ophthalmology, 1884, Swan Burnett’s” treatise on 
the ‘ ‘ Comparative Frequency of Eye Disease in the White and Colored 
Eaces of the United States” included a consideration of the diseases of 
the optic nerve, retina, and glaucoma. His statistics comprehend a 
consideration of 2325 cases, of which 1614 were colored and 811 were 
whites, and all of which were-by him personally examined and observed. 
He subdivides his cases into diseases of the conjunctiva, diseases of the 
cornea, diseases of the iris and choroid, etc., diseases of the optic nerve, 
retina, etc,, as follows : 
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Diseases op the Optic Nerve, Retina ; Glaucoha. (Swan Burnett.) 



Wiile. 

Colored. 

Atrophy of optic nerve 

14 

13 

Retinitis albuminurioa 

2 

5 

Amaurosis .... 

I 

7 

Retinitis sympathetica 


1 

“ specifica 

3 

3 

“ pigmentosa . 

1 

2 

Neuroretinitis 


3 

Myxoma, optic nerve 

1 

... 

Glaucoma, simple 

4 

14 

“ inflammatory . 

1 

2 

" secondary . 

. ........ 

1 

Hyperffimia retina 

2 

o 

Glioma retina 

.... • . 

1 

Detachment 

2 

31 

54 


He fails to eomment upon the finding of optic atrophy as a symptom 
of tabes — in fact, he does not discuss the matter at all. It ivould be 
interesting to know what other oculists have to report in this connection. 

The cases reported by McConnelP* in 1899, instances of tabes in the 
full-blooded negro (according to the author), were of the amaurotic type. 
In his cases, as well as in mine, all the symptoms, some of which had 
attained an aggravated degree, were held in abeyance as soon as the 
optic atrophy had manifested itself. BenedickP^ goes so far as to say 
that he had never known an exception to this condition, and Bonar,^* 
relative to his twenty-five cases, in which the atrophy dominated the 
other symptoms, says : "Where the first symptom was the blindness 
due to optic atrophy there has been no further advance of the disease.” 

Abeyance of all other symptoms naturally includes an arrest of 
incoordination, which actually occurs. It is a rare thing for a man 
with tabes to have marked incoordination and almost total blindness 
— one or the other may be conspicuous, but seldom, if ever, coexistent. 
As Dr. H. T. Patrick, in a clinical lecture on " Locomotor Ataxia,” 
says; “ This is not a trivial matter, because one patient consulting us 
for trouble with his legs may know another patient with locomotor 
ataxia who has become blind, and vice versa, and he is greatly worried 
for fear he may acquire the same symptom. If a patient comes to you 
with failure of vision from locomotor ataxia, you are justified in assur- 
ing that patient that he will always have good use of his legs.” Just 
why this is so has been for years a matter of conjecture. When 
McCouneU presented his five cases before the Neurological Societ}’ of 
Philadelphia, in 1899, emphasizing the abeyance of ataxia in the pres- 
ence of the optic atrophy, it was suggested in the discussion to invoke 
the Edinger compensation theory (Ersatz theorie)"' in explanation of 
this conciliatory effort on the part of the damaged nervous system. 
Dr. Spiller, in the discussion, stated that he had entered into an inter- 
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esting correspondence with Edinger on this point, and could quote a 
passage from his (Edinger’s) letter, which read to the effect that the 
substitution theory did not supply all the needs in the cases to which 
it applied. 

For those less familiar with the Edinger hypothesis, published in 
1894, I have given a succinct interpretation of the principles therein 
involved.* 


* EUinger's theory is based upon tlie time-honored physiological dictum which was original 
with Weigert, and states that the usage and function of a part Implies disintegration and con- 
sumption of some of the active tissue. In this sense it has been applied to the nervous system 
by Edinger, who furthermore assumes that where nutrition in a part is deficient (or even under 
normal conditions) and the cells are called upon to do excessive work, suprafunction, thus 
disturbing the balance between combustion and repair, the developmental energy in the rest- 
ing tissue will serve to bring about a degeneration of the less resistant active parts. 

In order that the Weigert-Edinger view ns it pertains to both motor and sensory spheres of 
the nervous system succeed it is essential that it be proved that certain tracts under normal 
conditions are called upon to perform more work than others, and that these overworked tracts 
undergo correspondingly pronounced degrees of degeneration. Edinger regards as a pre- 
requisite to the decline a disturbance of general metabolism and a deficient nutrition. 

It is observed by Edinger that the sensory neiwes, for instance, are constantly transmitting 
sensations from the skin to the central nervous system ; the fact that we are unconscious of 
the presence of a sensory mechanism does not mean that we are not possessed of one in con- 
stant operation, for we are, and the sensory nerves are the very ones, for that reason, to suffer. 

From these hypothetical premises are argued the production of the clinical sensory symp- 
toms— antesthesias, paratsthesias, hyperijssthesias, etc. The sensory disturbances evidence 
themselves, as might be expected, in those areas on the body where the peripheral nerves are 
most irritated from contact, for instance, with or pressure of the wearing apparel. Corrobo- 
rative of this reasoning, there are found In tabes irregular and scattered patches of antes- 
thesia occurring frequently on the soles of the feet and in a narrow band encircling the waist. 
This ingenious reasoning Edinger applies to the eyes, more especially to the nerves of tiie 
“constrictorlris." since there can be no glance at any object, no matter how momentary, with- 
out this mnsele and its nerve supply coming into play. The light reflex is almost constantly 
active, in contrast to which the accomodative reflex is but seldom so. 

Reverting once more to the physiological principle, we might expect n degeneration of the 
fibres controlling the reflex arc to light, while the latter, those governing accommodation, re- 
main normal. In this way the author of the theory chooses to explain the clinical phenomena 
known as the Argyll-Kobertson pupil, optic atrophy, oculoplegias, and especially ptosis. The 
disturbance in function of bladder and rectum arc alluded to in the same sense. 

Edinger has drawn a parallel between the above symptoms ascribed to suprafunction in an 
ill-nonrished nervous economy and those which complete the typical picture of tabes, viz., 
the incoordination, lost knee reflexes, Argyll-Robertson pupil, oculoplegias, optic atrophy, 
and loss of sphincter controi. 

If his deductions are correct, the theory supplies a more satisfactory explanation of the 
pathology of tabes than any as yet offered, and better accounts for the presence of many hitherto 
less well understood but widely recognized clinical phenomena. 

Profound study of the hypothesis thus far constructed led Edinger to carry' on experiments 
in furtherance of the truth of his ideas. He followed in the footsteps of Voss, who produced 
extreme malnutrition in animals by the use of substances (pyrodin) which impaired the blood- 
making powers, and then subjected them to forced activities. Animals so treated showed 
upon post-mortem examination degenerations closely resembling those of tabes in the motor 
tracts of the cord. 

By inference, then, it is clear that Edinger’s theory postulates (1) the deleterious eflfeet of 
noxious agents on the nutritional state of the nervous system ; (2) a nervous soil so prepared is 
further agitated by normal or excessive function until a symptom-complex results, such as we 
are, for instance, familiar with In tabes. 

The theory met with an objection at the hands of Schultze, who argued that if function 
determined the localization of the disease there w'ould be every reason to note degeneration 
in the motor nerves and anterior cells, with occurrence of paralysis and muscular atrophy. 
This objection was overruled by Edinger with the assertion that the motor nerves were ana- 
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That the Edinger theory as it applies to both motor and sensory 
spheres of the nervous system succeed it is essential that it be proved 
that certain tracts under normal conditions are called upon to perform 
more work than others, and that under the influence of undue stress 
in the form of overwork, either relative or absolute, these tracts degen- 
erate, this degeneration being associated with a disturbance of general 
metabolism plus deficient nutrition. In other words, given a man who 
is drenched with substances of noxious character, toxins, if you will ; 
acknowledge that his entire economy has undergone a metabolic change 
as a result of their influence, and let him use to excess such faculties or 
functions as involve certain tracts at the expense of others, and there 
the deficit is most felt, and there the degeneration is most evident. 
People who use their lower extremities most are prone to suffer from 
ataxia in the legs ; people using their eyes most have to contend with 
optic atrophy. In the course of human events it would be ridiculous 
to aver that the negro uses his eyes at the expense of his legs or other 
organs ; in fact, it is perfectly right to assume that he uses them far 
less. Here we encounter a weak point in the Edinger hypothesis. And 
Edinger himself, true and fair-minded scientist that he is, acknowledges 
the fallibility in part of his reasoning when he states that his theory 
may not cover all the needs of a case. There is an experimental ground- 
work for the substantiation of Edinger’s theory, even though the clin- 
ical data are not alwa3's corroborative. These experiments are highly 


tomically safeguarded with n greater power of resistance and a better supply of nourishment 
than the sensory. 

With an acceptance of the Edinger theory much that is vague and indefinite ns to the tabes- 
syphilis question becomes satisfactorily explainable. The normal relation between waste 
and repair is Influenced by the noxious action of syphilis on all the tissues of the body and 
further impaired by the coincident vascular changes of the disease. 

Acknowledging the high percentage of tabetics who are known syphilitics, one is enabled 
to account for those cases which give neither the history of specific infection nor somatic 
evidence thereof. By this token we are not called upon to believe that everyone who has 
tabes must have had syphilis— a fact insisted upon by some authors, but still unproved by 
reliable statistics. 

Edinger has provided a unitary etiological factor for the disen.se tabes in that .syphilis, ex- 
posure to cold, wetting, trauma, excesses in “ Baccho et venere ” are grouped ns predisposing 
noxious features disturbing the nutrition of the nervous apparatus, the associated >indue stress 
of function completing the requirements of the clinical picture. 

Even the clinical symptoms bear out the theory : the lower extremities arc aflected first in a 
majority of the cases, and in the few cases of tabes high up in the cord, the cervical lyyic or 
the lobes cerebrate of the French, the information was elicited by Edinger that the arms had 
been called upon to do proportionally more work, and that these patients wore by occupation 
seamstresses, carpenters. 

The sex ratio as variously established, from 15 or 3 : 1 in favor of the men, fits well with the 
theory, since men engage in physical pursuits. 

In referring to the pathological process and its limitation to the intramedullary dl.^trlbution 
of the sensory neuron and not its peripheral part, which is virtually exposed to tlie s.amc stress, 
Edinger explains that (Ij the peripheral nerves enjoy the protection of an additional sheath ; 
(2) the least resistant i>oint of the neuron, owing to a constriction of the myelin sheath {or It.s 
absence), is at its point of entrance into the cord. 

As for a consideration of the therapeutics applied in consonance with this theory, sugges- 
tions have been made in the body of this paper. 
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instructive. By feeding rats pyrodin he caused a profound intoxica- 
tion and anjemia, after which they were made to indulge in great 
activities of a certain kind, and it was found that those rats that had 
been put hard at work showed, post-mortem, a correspondingly advanced 
grade of spinal-cord degeneration. This discovery led Edinger into 
the field of therapeutics with a suggestion in prophylaxis, “ insisting 
that exertion and fatigue of any sort should be avoided,” maintaining 
further that, “ in a large number of cases treated for a number of years 
on this basis, results have been obtained in the way of retarding the 
progressive development of the disease.” The proportion of males 
over females he attributes to this same pernicious effect of overactivity. 

I deem it expedient at this point to introduce evidence of very recent 
date and from a most reliable source, which, to my way of thinking, 
harmonizes excellently well with Edinger’s experimental findings and 
therapeutic results. A no less distinguished clinician and observer 
than Marie is responsible for the statement that in his amaurotic cases, 
in which, intra vitam, the ataxia and other symptoms were arrested, 
post-mortem examination revealed a less extensive degeneration in the 
cord.* Edinger’s claim is that bodily overaction increases the degen- 
erative process in the cord and that bodily inaction restricts it, Marie . 
by another route, namely, that of blindness, determines substantially 
the same fact. In the presence of these data, then, how much nearer 
are we to a solution of the question. Why does established optic 
atrophy retard ataxic symptoms? Time was, and only a few years 
ago, when J. K. Mitchell” offered the following explanation : “ The 
blindness does result in a certain concealment of some of the tabetic 
symptoms — the blind patient, if he can walk at all, necessarily does 
so without seeing his feet; thus, perforce, he acquires some of the 
greater ease of motion and improvement in station which the tabetics 
acquire by learning to execute careful coordinate movements — not that 
they have changed the disease iissnes of the cord, but that they use them- 
selves enough better to conceal some of the symptoms of the disorder.” 
Since then Marie’s observation has reinforced Edinger’s view, and out 
of the combined issue I believe it is possible to advance a more tenable 
assertion. The patients with optic atrophy are blind ; blind men rather 
conserve than dissipate muscular energy. They do not overexercise. 
With them functional wear and tear is at a minimum, and so the dis- 
ease process in the cord is restricted. A less degenerated cord recipro- 
cally inhibits the other “motor” symptoms. As to why the optic 
nerve is selected to atrophy in the first place, see note appended on the 
Edinger compensation theory. 

The medical profession has had the Erb-Fournier parasyphilitic pos- 
tulate so thoroughly impressed upon it that it is unwilling to credit 

* A personal communication of Marie to Dr. H. T. Patrick. 
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any other factor as giving rise to tabes. Some regard, but very little, 
is shown' for von Leyden’s conception invoking exposure to wet and 
cold, and not syphilis, as the chief factor in the cause of the disease. 
Only the fewest are disposed to regard Edinger’s theory favorably, 
although it explains more of the multiform symptoms than any other 
one hypothesis. Benedickt, who, when he says “ tabicus non fit, scd^ 
nascititr,” emphatically denies every factor but that of heredity, meets 
with little approval at the hands of the profession. 

Summing it all up, this much is incontestable, that tabes is a disease 
of the sensory neuron, caused, in a vast majority of the cases, by syphilis, 
which, however, does not stand in direct causal relation. 

Coming to a consideration of the cardinal cause in the production of 
the disease in the negro, and conceding an apparently relative immun- 
ity in him, who shall deny that Aryan admixture is not accountable for 
a predisposition in the man, which, plus his vices and acquired vene- 
real infections, has given rise to the appearance of tabes in him ? In 
support of this view I recall that all of the cases heretofore reported, 
including my own, in which I have been especially solicitous of detail- 
ing the ancestry, occurred in hybrids. McConnell, it is true, reports 
his cases as those of full-blooded negroes, but adopts the view from 
the premises of color rather than by inquiry into ancestry. A black 
negro need not necessarily be a full-blooded negro, and I am not willing 
to allow that mere observation with respect to varying shades of com- 
plexion is convincing. 

Conspicuous as is the part played by venereal diseases in the life of 
the negro, syphilis, so very much more prevalent among the colored, is 
on the increase, and facts supplied from various authentic sources go 
to prove that the negro has acquired this infection since the period of 
slavery through an ever-increasing low standard of sexual morality. 

While it has proven futile to insist upon a syphilitic etiology for 
tabes in the Caucasian, nevertheless, I think a causal relationship as it 
exists for the whites applies in the blacks. 

The query as to why there is so little tabes in the negro when there 
is so much syphilis is a natural and logical one, which may remain 
unanswered for the same reason that other paradoxes of factual medi- 
cine exist and solution of them is suspended. As well might we seek 
to explain the absence of tabes in Bosnia and Herzegovina, where, ns 
we know, the most intense constitutional syphilis is rampant among 
the natives. So far as immunity and susceptibility is concerned, I 
believe that too much has been taken for granted. 

• As Dr. Matas® concludes, “there are no diseases which prevail 
exclusively in the colored any more than there are diseases which pre- 
vail exclusively in the white race.” 

If any conclusions are to be drawn from a consideration of the various 
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features touched upon in this paper, they may be summarized as 
follows : 

1. Long residence with the white man has made the Amencan negro 
anthropologicallj^ physiologically, and pathologically different from his 
African ancestors. 

2. The constitutional variation has been wrought by acclimatization, 
social environment, and, more than all else, by miscegenation. 

3. The influence of miscegenation and the advent of personal 
liberty are responsible for a new era of diseases. 

4. The newer diseases in the negro, of which tabes is an example, are 
fast becoming more commonly recognized, miscegenation being regarded 
as the potent factor in reducing the negro’s resistance toward disease. 

6, Tabes exists in the negro perhaps more commonly than has been 
supposed, and failure to recognize it may be due to the abeyance or 
total absence of the ataxic sj^mptoms in the amaurotic type. 

6, The Edinger-Marie observations anent the optic atrophy satisfacto- 
rily explain that class of cases in which the tabes is arrested by blindnese. 

7. Aryan admixture is essential to the production of tabes in the 
negro. 
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The Pbactical Medicine Series of Year Books, comprising ten vol- 
umes. By Gustavus P. Head, M.D. Vol. IV, Gynecology. Edited 
by Drs. Emilids C. Dudley and William Healy. Chicago: Year 
Book Publishers. March, 1903. 

This volume is one of a series of ten whose aim is to cover the whole 
of the year’s Avork in medicine and surgery as represented in current 
literature. The task of selection — an enormous one — has been most 
carefully prosecuted, and, while the authors do not assume any responsi- 
bility for the opinions expressed, there are frequent criticisms inserted. 
This critical consideration is the most valuable part of the whole book, 
as it enables the reader, even if untrained in this particular branch of 
medicine, to form an intelligent conclusion concerning the subject matter 
of the article under consideration. 

A very complete index adds to the usefulness of the volume, as does 
also the method of grouping the articles under appropriate headings, as 
Tumors, Traumatisms, etc. In every case the full reference to the origi- 
nal article is appended, thus enabling the reader to consult the article 
in the original if he desires, W. R, N. 


The a B C of Photo-micrography. A Practical Hand-book for 
Beginners. By Dr. W. H. Walmsley. New York: Tennant & Ward, 
1902. 

This little book should prove of much service to beginners in photo- 
micrography. The subject is treated in a direct, practical manner ; the 
Utile difficulties, those fatal stumbling-blocks to the beginner in any 
subject, are pointed out and the way in which they can be overcome 
clearly shown. 

In discussing the microscope and camera, essentials in the “ making 
of a ??iacroscopic photograph of a wncroscopic object,” the author dAvells 
not only on the manner of doing work with the best apparatus, but also 
— and this is so important for the majority of students — on the good 
work that can be done with the very modest appliances possessed by 
many (medical students and others). The question of what illuminant 
to use is gone over pretty thoroughly, and, while the preference is given 
to acetylene, we notice that the author has a ver}' kindly feeling for the 
easil)’ obtainable coal-oil lamp. Perhaps the best chapter is that de- 
voted to “ Negative hlaking,” and in this the author, in a cheery, 
earnest way, fairly carries the student along with him. The entire pro- 
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cess of making negatives, working with high and also with low powers, 
is gone over step by step until the negatives are left drying in the rack. 
Some of the plates shown are excellent. 

Another chapter, devoted to “ Printing Methods ; Lantern Slides,” 
does not call for particular comment except that here, as elsewhere, the 
author has again made an earnest and, we think, successful effort to 
point out many of the difficulties incident to the work and to indicate 
the most practical means of overcoming them. H. M, W. 


Cakcer axd Tumors of the Stomach. By Samuel Fenwick, M.D., 

F.B.G.P., and W. Soltau Fenwick, M.D, Lond., M.R.C.P. Philadel- 
phia : P. Blakiaton’s Son & Co., 1903. 

This book is the result of a painstaking, statistical, and clinical inves- 
tigation of the subject of carcinoma of the stomach. It makes no pre- 
tensions to anj' original views regarding the pathology or etiology of 
cancer, but presents merely the current teachings upon these subjects, 
with some very good illustrations of rare specimens. To our mind it 
seems rather unfortunate that the authors should have adopted the 
method of percentages for recording their results. It is of little value, 
after all, to know that in 48 per cent, of their eases the pain was severe 
or continuous ; that in 38 per cent, it was occasional ; that vomiting 
occurred in 87 per cent, of the cases ; that hemorrhage was present in 
34 per cent, and pronounced anorexia in 32 per cent. Such statements 
are of too little value when taken by themselves. It is really the grouping 
of symptoms rather than their comparative frequency that enables us to 
make a diagnosis or to form a prognosis. This appears to be the most 
serious criticism that can be made of the book. It is full of careful 
clinical observations, of accounts of cases intelligently studied ; it takes 
an exceedingly rational view of the subject, and the statements impress 
the reader as being trustworthy. Among some of the interesting details 
of the work may be mentioned that the authors express a tacit approval 
of Hemmeter’s method of curetting the wall of the stomach with a 
sharp-edged stomach-tube in order to obtain fragments of the mucosa 
for microscopic examination. They lay great stress upon the presence 
of irregular mitoses in the cells in the diagnosis of cancer. They do 
not regard the presence of enlarged glands above the clavicle as of much 
value in the diagnosis, and this accords entirely with our own experi- 
ence. On the other hand, evidence of extensive metastasis to the super- 
ficial lymph glands is, of course, always of great significance The list of 
clinical varieties is perhaps more confused than is entirely satisfactory, and 
yet it is difficult to see how this could be avoided unless several forms of 
classification were adopted. It may be interesting to mention the differ- 
ent varieties : 1, carcinoma of the cardia; 2, carcinoma of the body; 
3, carcinoma of the pylorus ; 4, total infiltration ; 5, the latest form ; 6, 
the ascitic form ; 7, the dyspeptic form ; 8, the anmmic form, of which 
three subvarieties are recognized; 9, carcinoma originating in simple 
ulcer; 10, carcinoma of the stomach in early life. The subject of the 
differential diagnosis is carefully studied, particularly with reference to 
the different clinical forms. The chapter on Treatment is, however, one 
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of the briefest of the book, and is only an added illustration of our 
practical helplessness in the management of this disease. Lavage, rectal 
feeding, diet, and a few drugs for the relief of the symptoms are sug- 
gested, and then the only thing left is surgical intervention. The dis- 
cussion of the indications and the contraindications for this might have 
been more complete ; but as it is, it is fairly satisfactory. The second 
part of the book deals with sarcoma and other non-carcinomatous 
tumors of the stomach, including foreign bodies, such as hair balls, 
gastroliths, etc., and carcinoma and other tumors of the duodenum. To 
each chapter there is appended a bibliography, and there is also a very 
extensive bibliography upon the subject of cancer of the stomach. 
This greatly enhances the value of the book. It is beautifully bound, 
printed, and illustrated, and the index is complete without being too 
large. Taking it altogether, it is a valuable contribution to the subject 
of gastric disease. J. S. 


Nothnagel’s Encyclopedia of Practical Medicine. American edi- 
tion. "Diseases of the Liver, Pancreas, and Suprarenal Capsules,” by 
Professors Oser, Neusser, Quincke, and Hoppe-Seyler, with additions by 
Professor Eeginald H. Fitz and Frederick A. Packard, M.D. " Diseases 
of the Stomach,” by Franz Riegel, M.D., edited with additions by Charles 
Stockton, M.D. Authorized translation' from the German, under the edi- 
torial supervision of Alfred Stengel, M.D, Philadelphia, New York, 
and London : W. B. Saunders & Co., 1903. 

This great work has long been a standard medical encyclopedia in 
the professional world, but as its precious contents have been accessible 
only to those who are familiar with the German tongue, the copies of the 
work on this side of the Atlantic were so scarce as to be practically 
found only in the larger medical centres of the country. Its transla- 
tion, therefore, and publication in the form of an American edition has 
been the source of great gratification to the American profession. In 
choosing the editors who should have charge of the individual volumes 
as they appeared in this country the very best men in the various lines 
have been procured. These American editors have not contented them- 
selves with simply supervising the translation of the volumes from the 
German, but have incorporated into each book the results of the work 
of their English and American colleagues. The effect has been to 
transform a purely Teutonic into an international work. In the first 
of the volumes under consideration this improvement on the original 
work is rendered particularly noticeable by the incorporation of the 
results of the work of Opie and FJexner within its pages. Altliough 
German investigators had long ago begun the study of pathological 
conditions of the pancreas, their relative frequency and importance has 
only been realized within recent years, and there is no doubt that the 
lecture by Dr. Reginald Fitz, one of the editors of this volume, ujion 
‘‘Acute Pancreatitis,” which was delivered in February, 1S89, was respon- 
sible for much of this recently aroused interest in the subject. The fact 
that he is the most eminent clinical authority on pancreatic diseases in 
this country lends a peculiar value to his services in the present instance. 
The section on Diseases of the Liver was the last literary work of its 
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lamented editor. It exhibits the same care and learning which was the 
peculiar property of all the literary work of Dr. Packard, and serves 
to_ erahpasize the loss which the American medical profession has sus- 
tained by his premature death. 

Professor Piegel’s work has been most ably edited in the American 
edition by Dr. Charles _G. Stockton, of Buffalo. Although the work 
throughout is most admirable, yet for special commendation we would 
mention the part which deals with the analysis of the stomach-contents. 
This subject is now so all-important in the diagnosis of pathological con- 
ditions of that organ that it is of great value to have so authoritative 
a statement of the various means that are employed. In a work so 
complete as the present, one cannot but regret that somewhat more 
space has not been given to the surgical treatment of gastric diseases. 
This is the one criticism which we would offer of an otherwise most 
excellent book. The present volumes do not contain quite the wealth 
of illustrations which was so noticeable in those previously issued. They 
are, however, accompanied by plates which amply illustrate the topics 
under discussion. Both volumes contain large numbers of tables, and 
are particularly noticeable for the complete bibliographies appended to 
their various sections. J. H. G. 


Experiments on Anima.ls. By- S tephen Paget, with an Introduction by 
Lord Lister. New and revised edition. New York: G. P. Putnam’s 
Sons. London : John Murray, 1908. 

We are all familiar with the saying, “ Oh that mine enemy would 
write a book!” and there is no doubt that a large amount of the 
material which is put forth in controversial literature acts as a boom- 
erang to its authors. Although we trust we have enough intelligence 
to be entirely out of sympathy with the fanatical vagaries of the anti- 
vivisectioniats, it was with almost a feeling of regret that we picked up 
this book, knowing that it would be regarded as a contribution to this 
aspect of the warfare of science with ignorance. Its perusal, however, 
has instilled us with profound gratitude to Paget for the great service 
which he has performed in its compilation. He has not attempted to 
answer any of the so-called arguments of the anti vivisection ists, but has 
contented himself with a plain, historical resume of experimentation 
upon animals in different lines of scientific work. 

The first section of the book deals with the history of the experiments 
by which physiology was raised to the rank of a science and the various 
functions of the body studied and ascertained by the labors of countless 
experimenters upon lower animals. The second section considers experi- 
ments in the realms of pathology, materia medica, and therapeutics. All 
the wonderful advances made in our knowledge of tuberculosis, diphthe- 
ria, tetanus, typhoid fever, of the properties of snake venom, and in the 
proper understanding of the transmission of malaria, yellow fever, and 
various parasitic diseases, are detailed in a graphic and scientific man- 
ner, so that the mere recital proves the absolute necessity of animal 
experimentation to the advancement of medical knowledge. 

The last part of the book is devoted to detailing the operations of the 
law relating to experiments on animals in Great Britain and Ireland. 
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It is a pity that a work of this character cannot be more widely circu- 
lated among the laity. It would hardly be worth while to attempt to 
popularize it among the antivivisectionists, as that purblind section of 
the community is hardly worth the effort at conversion, and is only 
aided in its mischievous work by any attention bestowed upon it. If, 
however, the ordinary layman could be brought to read, learn, and 
inwardly digest its contents he would be much less likely to be dis- 
turbed by the clamor of the ignorant, who assume that there is another 
side to this one-sided question. F. R. P. 


A Manual of Diseases of the Eye for Students and General Prac- 
titioners. By Clarence A. Veasey, A.M., M.D., Demonstrator of 
Ophthalmology in the Jefferson Medical College, Assistant Ophthalmic 
Surgeon to the Jefferson Medical College Hospital, Ophthalmic Surgeon 
to the Methodist Episcopal Hospital, and Consulting Ophthalmologist to 
the Philadelphia Lying-in Charity. Illustrated with 194 engravings and 
10 colored plates. Philadelphia and New York : Lea Brothers & Co., 
1903. 

In this book of 412 pages (19 chapters) Dr. Veasey gives a lucid 
exposition of the present state of ophthalmology as fully ns this can be 
done in these limits. As the author truly states, the difficulty consists 
in deciding what is best to include, the amount of material being so 
great. The choice has been very judiciously made. The writer has 
succeeded in the purpose he set for himself, namely, “ to present in a 
systematic, practical, and concise manner those facts concerning diseases 
of the eye which will be of most service to students and practitioners 
of medicine.” 

A limited treatise upon a subject of the extent of modern ophthal- 
mology can treat only of the most salient points. If these are judiciously 
selected, clearly stated, and the views in general sound, everything has 
been accomplished that can be expected of such a work. The book 
before us entirely fulfils these conditions. It deserves and will, no 
doubt, rank with the best works of its class. The reader who has 
mastered its contents will have to go to the larger and more pretentious 
works to extend his knowledge of ophthalmology. He will have gained 
from Dr. Veasey’s book all that is possible from a work of its scope. 

T. B. S. 


Essays on Clinical Medicine: being reprints of papers published at 
v.arious times in The American Journal of the Medical Sciencf.s 
by Beverley Robinson, A.M., M.D., Paris. Philadelphia: William 
J. Dornan, 1903. 

Into this volume Dr. Robinson has gathered eleven articles on 
practical medicine, which he has contributed to the columns of The 
American Journal of the Medical Sciences during the last 
fourteen years. Seven of these essays deal with the diagnosis and 
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more important articles. These bibliographical notes are so short that 
they do not interfere with the space which should be given more par- 
ticularly to the body of the article, but the references in them are 
so well chosen that, as a rule, they form a most excellent and reliable 
guide to the leading publications on the subject under discussion. This 
makes the work of the greatest service to contributors to medical 
literature. 

Wood’s Reference Hand-book is not only a work of which its publishers 
should be proud, but is to be regarded as one of the most valuable out- 
comes of scientific medicine in America. The names of its contributors 
include many leading workers in the various departments of medicine 
and surgery in America. The book is one which should be in the 
library of every medical man who attempts to keep up with the 
progress of his profession. F. R. P. 


Eye Symptoms as Aids in Diagnosis. By Edward Magennis, M.D., 
D.P.H., late Clinical Assistant at the Royal London Ophthalmic Hospital ; 
author of The Eyesight of School Children, Hygiene in the School Room, 
Healthy House Sites, and The Irish Poor Laiv System, etc. Bristol : John 
Wright & Co. London ; Simpkin, Marshall, Hamilton, Kent & Co. 
Limited, 1903. 

If brevity be the soul of wit, this diminutive booklet must be given 
a high place. It contains 74 pages of text, 3^ by inches per page of 
print, plus 11 pages of an ophthalmic glossary. It is far too brief to be 
of use to the ordinary practitioner ; at the same time it has a value for 
the, physician who has paid some attention to ophthalmology, for it is 
a well-written and terse statement of some important ophthalmic con- 
ditions relating to general diseases. The reactions of the pupil in health 
and disease, palsies of the ocular muscles, fundus lesions, and the differ- 
ent varieties of hemianopsia as focal symptoms of cerebral lesions — all 
these important matters are quite fairly considered. T. B. S. 


Diseases of the Skin. A Manual for Students and Practitioners. 
By Alfred Schalek, M.D., Instructor of Dermatology, Gcuito-urinary 
and Venereal Diseases, Rush Medical College (in affiliation with the Uni- 
versity of Chicago), Chicago, Illinois. 

This little book of about two hundred pages is an accurate, but 
extremely brief, presentation of the more important facts of dermatology. 
The various diseases of the skin are considered in alphabetical order, 
their symptoms, pathology, causation, and treatment being briefly out- 
lined. To facilitate the use of the book as a quiz corapend a series of 
questions upon the more important points are arranged at the end of 
each section. While of little use to the practitioner, since it is nothing 
more than the briefest outline of the subject, the manual will probably 
be found useful by the student if used in conjunction with one of the 
larger treatises. M. B. H. 
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The Elements of Pathological Anatomy and Histology for Stu- 
dents. By Walter Sydney Lazarus-Barlow, B.A., B.O., M.D. 
Camb., F. E.O.P. Bond., Pathologist and Lecturer on Pathology at the 
Westminster Hospital. Author of A Manual of General Pathology. Phila- 
delphia: P. Blakiston’s Son &Co., 1903. 

The present volume, designed as it is for the use of students, is an 
excellent example of the best type of this class of text-book. The 
general treatment of the subject is fundamentally good. The descrip- 
tions of various pathological processes, though short, are concise, and 
in almost every instance the important points are clearly brought out, 
while the confusing details are suppressed. Many of the illustrations 
lend personal tone to the book, a feature which is so often lacking in 
similar works, and, in spite of the fact that some of the cuts are not 
quite up to the standard, none are stereotyped or hackneyed. Bacteriology 
is very wisely omitted. The pathology of certain organs, for instance the 
spleen and lymph glands, is, perhaps, too briefly treated, and occasionally, 
as in the case of t)’phoid fever, the histological changes are not described 
in such detail as one might wish, and yet little that is important is 
omitted. Theoretical discussions are carefullj’^ avoided, and no conflict- 
ing authorities are quoted. Indeed, the total lack of reference to any 
literature upon pathology does not impress one as being altogether stim- 
ulating for the student. The book is divided into two parts. The first 
deals with general pathological anatomy and histology, while the second 
is confined to a discussion of the pathological anatomy and histology of 
special organs and tissues. In the first part the sections on Inflamma- 
tion and New-growths are especially noteworthy. In the second part 
the pathology of the various organs is discussed in turn. The section on 
Bones is particularly good. Theaddition ofsuch special subjectsas the skin, 
eye, and ear is very useful. The pathology of the nervous system is 
shortly and concisely treated. Certainly the intricate problems concern- 
ing nerve degeneration belong strictly to the domain of the neuropathol- 
ogist, and the author has not dealt to any extent with these conditions. 
The section on the Nervous System, therefore, keeps its due proportion in 
the work as a whole. Altogether the book is valuable and forms a most 
excellent introduction to the study of pathology. It is well Avritten, 
well printed, and supplied with a full index, W. T. L. 


The Practical Medicine Series of Year Books, comprising ten vol- 
umes on the Year’s Progress in Medicine and Surgery. Issued monthly. 
Under the general editorial charge of Gustavus P . Head, M.D. Volume 
III. The Eye, Ear, Nose, and Throat. December, 1902. Chicago ; The 
Year Book Publishers. 

It is a pleasure to add to the tribute of praise which has been ex- 
tended to this excellent little series of year books. The present volume 
is fully up to the standard of its companions, and maintains the place 
so well won by previous issues. It contains rather more illustrations 
than in other volumes of the series, which add very materially to its 
value. F-R-P- 
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Tr3^aiiosomiasis in. Man. — Until within the last year it was believed that 
diseases due to infection with some form of trypanosoma were confined to 
the lower animals. Up to the present time four well-known diseases occur- 
ring in lower animals have been shown to be associated with the presence of 
trypanosomes in the blood. These are ; 

1. Surra, the organism which was discovered by Dr. G. Evans, in 1880, in 
horses and other animals in the northwest provinces of India. 

2. Nagana, a disease attacking horses, cattle, and other animals in Central 
Africa and other regions. This form of the parasite was discovered by Bruce 
in 1894. The disease is transmitted by the tsetse-fly, and is also known ns the 
tsetse-fly disease. 

3. Mai de caderas, very similar to surra and nagana, occurring in Central 
America and Brazil, and produced by a trypanosoma probably identical with 
T. brucei. 

4. Dourine, or maladie du coit, occurring in Algeria, Southern France, 
Spain, and Turkey, the pathological agent of which is the T. cquiperdum 
(Doflein), T. rougeti (Laveran). 

There has been considerable controversy as to w’ho deserves the credit of 
having first detected the presence of trypanosomes in the blood of human 
beings. It is only just to say that Nepveu, while studying malaria in Algeria 
between 1890 and 1898, discovered a flagellate body in the blood of a human 
being which he recognized as being a trypanosome. His observations were 
not published until 1898 {Comptes liendiis dex Stances dcla S'tclUc dc Biolopie, 
December 24, 1898), and it does not seem to have attracted much attention. 
The attention of those interested in tropical diseases was not specially directed 
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to human trypanosomiasis until the report of a case by Dutton {Thompson 
Yates Laboratory Reports, vol. iv., partii., May, 1902, and British Medical Jour- 
nal, September 20, 1902, p, 881) and Forde {Journal of Tropical Medicine, 
September 1, 1902). This case occurred at Bathurst, Gambia, and had been 
for some time under Forde’s observation, and was referred to Dutton, who 
had been sent out by the Liverpool School of Tropical Medicine to study the 
source and distribution of mosquitoes in the town. The patient was not a 
native, but an Englishman, in the employment of the government. 

Trypanosomiasis, as illustrated by this and subsequently described cases, 
is characterized by well-marked general wasting and weakness ; mdema of the 
face, trunk, and legs ; patches of multiform erythema of the trunk and ex- 
tremities ; frequent pulse and respirations ; marked enlargement of the 
spleen; moderate anaemia; and irregular fever of a relapsing type. The 
disease is extremely chronic in character. 

In fresh blood the parasite appears as a very minute, worm-like organism, 
difficult to detect with a magnification of 300 diameters. It glides fairly 
rapidly among the red cells, imparting very little motion to them. One end 
is drawn out into a whip-like process — the flagellum. The other end is 
bluntly conical. Attached along one side of the body is a transparent, flange- 
like process — the undulating membrane. A refractile spot (vacuole) is 
situated toward the posterior end. The parasite when in active motion moves 
in a screw-like manner, its body rotating around the longitudinal axis. The 
organism stains by a modification of the Eomanwsky method, and has a 
nucleus situated a little anterior to the middle. A micronucleus or centro- 
some is also demonstrable in the neighborhood of the vacuole. In stained 
specimens the parasite averages 22/i in length and 2y. to 2.8a in breadth. 

Dutton made no inoculations of the human blood containing these trypa- 
nosomes into animals, and was not able to prove its identity w'ith the 
trypanosomes occurring in lower animals. Specimens were examined by 
Laveran, who did not think that it was identical with any of those seen in 
lower animals. Dutton, therefore, thinks that it is a new species, and 
suggests the name trypanosoma gambiense. He believes that it is un- 
questionably the cause of the symptoms manifested by the patient. 

Manson and Daniels {British Medical Journal, May 30, 1903, p. 1249) report 
an almost identical case in a woman missionary, aged forty years, who had 
been referred to them after she had returned from the Congo Free State. An 
interesting point in the history of this case is that she was bitten in the leg 
by some insect two weeks previous to the onset of the symptoms. The difier- 
ential count of the leucocytes in this case showed a great increase of the 
large mononuclears at the expense of the polymorphonuclearsand eosinophiles. 
The parasites were uninfluenced by quinine, arsenic, and methylene blue. 
Having found that horses were not susceptible to inoculations of this trypa- 
nosome, the writers attempted treatment of the case by injecting horse’s 
blood serum into the subcutaneous tissue, without any effect on the organisms 
and with rather disastrous effects on the patient’s general condition. 

In support of the view that trypanosomiasis is of rather wide distribution 
in Africa is the fact that Baker {British Medical Journal, May 30, 1903, p. 
1254) has recently reported three cases, all in natives, from Uganda. These, 
however, were mild and of short duration. 
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Castellani {The Lancet, June 20, 1903, p. 1735J has made a very important 
observation regarding the etiology of “ sleeping-sickness ” in Africa. His 
observations were made in Uganda. In thirty-four cases of sleeping-sickness 
trypanosomes were found in the cerebrospinal fluid obtained by lumbar punc- 
ture in twenty cases. The species was very similar to if not identical with 
the T. gambiense of Dutton. After Castellani left Uganda his investigations 
were continued by Bruce. The results in bis series were even more remark- 
able. The trypanosomes were found in the cerebrospinal fluid in every one 
of thirty-eight cases of sleeping-sickness, and in the blood in twelve out of 
thirteen cases of the same disease. 

Trypanosomiasis occurs in rats in this country, and Novy, of Ann Arbor, 
reported at the recent meeting of the American Medical Association that he 
had grown the parasite in pure culture on rabbit’s blood serum mixed with 
agar. The growth does not occur on the surface of the nutritive medium, but 
in the water of condensation. 


On the Etiology of Variola. — The organism which Couxcilman, 
Magkath, and Brinckerhoff {The Journal of Medical Research, May, 1903, 
p. 372) believe to he the cause of smallpox apparently belongs to the sporozoa 
class of the protozoa. It appears first in the lower layers of the epithelial 
cells of the skin (before there is any anatomical evidence of vesiculation) as 
a structureless body from one to four microns in diameter. These bodies, one 
or more in number, lie in vacuoles in the cells. They gradually increase in 
size, and granules, embedded in a reticulum, appear within them. A definite 
nucleus has not yet been seen. The body now segments into a number of 
round bodies one micron in diameter. At the time of segmentation, and when 
most of the intracellular bodies have disappeared, small round or oval, ring- 
like bodies appear in the nucleus. These increase in size and acquire a 
definite structure, consisting of a series of vacuoles around a large central 
vacuole. The intranuclear body eventually entirely destroys the nucleus, 
and later the cell itself ruptures, setting it free. The intranuclear body be- 
comes transformed into a number of circular, ring-like bodies with a central 
dot. These are evidently spores from segmentation of the intranuclear body'. 
The investigators regard this intranuclear body as a further stage of develop- 
ment of the intracellular body, and as representing a second complete cycle 
of development. It is the spores of the intranuclear body which they regard 
as the infecting material of variola. In vaccination of the rabbit and calf 
Dr. Tyzzer has found only the intracellular forms. The inoculation of the 
rabbit with the contents of the variola pustules gives rise to bodies similar to 
those in vaccinia and in the first cycle of variola. Here also only the intra- 
cellular bodies have been found. Inoculation of the monkey with contents 
of variola pustules produces lesions which they regard as variola, and in these 
both the intracellular and intranuclear cycles are found, occurring in the same 
sequence as in man. From these experiments they regard it as extremely 
probable that in smallpox the complete development of the parasite through 
two cycles takes place, and that in vaccinia the primary cycle only. In the 
contents of the vesicles and pustules they have seen forms of the intranu- 
clear bodies which seem to show that the intranuclear cycle is sexual in 
character. 
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The Treatment of Prostatic Hjnpertrophy.— Eovsing {Archiv f. Min. 
Chir., Band Ixviii., Heft 4), in an admirable and exhaustive consideration of 
this important subject, states that the first method of treatment was by- 
catheterization, which not only had its disadvantages, but by reason of its 
danger soon fell into disuse. Then came the method of Bier, based on the 
false presumption that the prostate of man is analogous to the uterus of 
woman, and that the hypertrophy of the former is a myomatous condition. 
The danger of this method was clearly pointed out when the statistics showed 
a mortality of 30 per cent. Then came Ramin and White, who proposed and 
recommended castration. This method was based on sound theory as well 
as on the results of animal experimentation, which latter showed that the 
removal of one testicle was followed by a decrease in the size of the corre- 
sponding half of the prostate. But this method was not constant in its 
results ; some cases were benefited and still others unimproved, and about 
50 per cent, were cured. Then Isnardi, in 1895, recommended vasectomy. 
The principle is the same as that of castration, only, the testicles not being 
removed, the cosmetic effect is better. The operation has also proven itself 
to be less dangerous, as it may be performed without a general ansesthetic, 
Trendelenburg, in 1897, revived the same operation as Bottini had proposed 
in 1874, and which bears his name — the galvanocautery incision. So if one 
refers alone to the literature the proper treatment of any given case becomes 
a great question, but it is to be remembered that each method has its value, 
and the remaining question to be settled is, under what circumstances and 
which surroundings, which operation is the best ; for no one method is the 
best treatment for every case. The view of Cinkanowski, that a kind of 
antagonism exists between the gonorrhoeal inflammation and prostatic hyper- 
trophy, is not borne out by a careful consideration of the history of many 
cases and by histological examination. The greater majority of prostatics 
belong to the minority of individuals who have not had gonorrhoea. Pros- 
tatic hypertrophy is only a senile condition, and it is a proof of the weaken- 
ing of the sexual apparatus. This seems like a contradiction to say that a 
hyperplasia of the glandular tissue of this organ is the result of senile degen- 
eration when this, as a rule, is shown by atrophy in other organs. What is 
the function of the prostate under normal conditions? It is, as Tiirbringer 
has clearly shown, the secretion of a fluid which is a necessary adjunct to 
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the motility of the spermatozoa. That hypertrophy does not take place in 
order to make up, as it were, for a decrease in the semen is clearly shown by 
the fact that an atrophy of the gland takes place when castration or vasec- 
tomy is performed. 

The author reports a series of 126 cases treated by catheterization, in all of 
which there was a medium grade of hypertrophy. In the first group are 7 
cases in which there was practically total retention with pain, and in whom 
animmediate operation was not advisable. In the second group are 10 cases 
which were characterized by partial retention, with frequent urination and 
pain. These were catheterized at intervals, and in two to three weeks had 
progressed so that they could wholly empty the bladder, but in a few more 
weeks or months the old symptoms of pain and partial retention returned. In 
the next group of 91 cases the symptom of retention was not benefited and 
the treatment was only palliative. In the next group of 15 cases, in which 
partial retention was the greatest symptom, the catheterization did harm and 
the patients were unable to spontaneously evacuate the bladder. In the 116 
of the 126 cases the catheter treatment had absolutely no beneficial effect on 
the retention, and in these patients came the question whether or not to 
begin catheter life or to operate. In 11 cases the urinary passages were so 
infected by the catheterization that operation was out of the question, and 
all of them eventually died as the result of an infective pyelonephritis. The 
statement that prostatic hypertrophy can be cured by catheterization is 
thoroughly unwarranted. 

Five cases of double-sided castration are next reported. Briefly stated, 
the first patient was aged eighty-five years, and had not had gonorrhoea. 
For the past eleven years he had catheterized himself four times daily, as he 
had complete retention. An examination showed that the prostate was 
enormous, though soft. Five weeks after the operation he passed his urine 
voluntarily, and continues to do so. The second case, a man of seventy-six 
years, with a negative history as regards gonorrhoea ; catheter treatment of 
no benefit; suffering from a medium-sized hypertrophy, with a residual 
urine of 200 to 300 cubic centimetres. The patient made a complete 
recovery, and when seen six years later seemed to be perfectly well. The 
third case, a man of sixty-four years, with a negative history as regards 
gonorrhoea ; catheter treatment was of no benefit. History of partial reten- 
tion and painful urination, with about 200 cubic centimetres of residual urine 
and a large, sanguineous prostate; made a complete recovery, and when seen 
six years later was apparently perfectly well. The fourth case, a man of 
fifty-six years, had a previous history of posterior urethritis and prostatitis. 
He was worse after catheterization, and bad 970 cubic centimetres of residual 
urine, and his condition was such that it was not advisable to fully empty the 
bladder. There was complete retention, and the prostate was densely hard, 
fibrous, and somewhat enlarged. When seen three months later his condi- 
tion was unchanged and he voided all his urine through a catheter. The 
last case, aged seventy-eight years, with a previous history of gonorrhoea, had 
had an ammoniacal cystitis secondary to catheterization. The prostate was 
hard and of a medium degree of enlargement, with 200 to 300 cubic centi- 
metres of residual urine. The operation was without benefit, and the patient 
is obliged to use a catheter regularly. As one can see, the result of these 
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few cases of castration is in no way bad — 60 per cent, were cured. A fur- 
ther analysis of these cases shows that the operation in all the cases had a 
beneficial effect on that most distressing symptom — retention. In the two 
patients in whom the operation was apparently without influence in decreas- 
ing the size of the prostate an inquiry into their previous history shows that 
each had had gonorrhosa, with a resulting posterior urethritis and prostatitis. 
In these cases the prostate was hard in consistence, fibrous in texture, and 
tightly adherent, while in the other cases which had no venereal history the 
prostate was soft and sanguineous or boggy and freely movable. 

The results of 40 cases of double retention of the vas deferens were 27 
cured, 9 improved, and in 4 cases no appreciable changes. By the term 
cured is not meant a disappearance of the hypertrophy, but instead a dis- 
appearance of such symptoms as pain, with the reduction of the residual 
urine to a minimum quantity. Three of these cases after an interval of six 
months, one and two years, respectively, have had a recurrence of their symp- 
toms, and have required a Bottini operation for their relief. The other 24 
cases have remained well during the following periods since the operation : 
3 cases, six years ; 4 cases, five years ; 4 cases, four years ; 1 case, three years ; 
5 cases, two years ; 2 cases, one year ; and 5 cases, from six to nine months. 
So one sees that in 60 per cent, of these cases the patients were relieved of 
their disagreeable symptoms for a ranging period of time, but one cannot say 
that this result is permanent, for in one case there was a return of the symp- 
toms after an interval of two years. Still one may hope that the results from 
this operation will be permanent, for in a greater proportion of the cases the 
patients are still well after an interval of from four to six years. In none of 
these cases were there any serious sequelae after the operation, and the only 
death soon after the operation was that of a man, seventy-five years old, who 
suffered from a severe nephritis, and who died of urtemia fourteen days later. 
In the mean time, as the result of the operation, the severe hemorrhages from 
the prostate, which had been his most troublesome symptom, had ceased. 
In addition, this operation avoids the mental anguish which so often follows 
castration. In many of the cases the prostatic hemorrhage stopped almost 
immediately after the operation. The retention was also improved, but in 
two to six months it again became a noticeable symptom. In two cases a 
Bottini operation was done later, and in two others cystostomy, and in five 
others the improvement, though marted, was not constant, and they were 
obliged to urinate often and with difficulty. In 10 per cent, of the cases the 
operation was without result, and these four patients later came to cystos- 
tomy. These cases were all characterized by a tremendously large prostate, 
with a swollen bladder and total retention. 

Fourteen cases were subjected to the Bottini operation, and of these 2 
were cured, 5 improved, 6 made worse, and 1 died ; or, in other words, 
only 14 per cent, were cured, not quite 36 per cent, were improved, 43 per 
cent, were made worse, and 7 per cent. died. More careful consideration of 
this list shows that in what at first sight seems to be two cured cases the 
residual urine was 200 and 150 cubic centimetres, and in the first of these 
cases the post-operative period was characterized by the dangerous symp- 
toms of chills and high fever, as the result of an infection of the prostatic 
wound from an old cystitis. In the second case a vasectomy had been per- 
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formed eleven mouths before, and for six mouths afterward the patient had 
improved, but then began to be worse again, 'and the Bottini operation was 
followed by a most satisfactory result. There were two cases of hemorrhage 
in the second group, due to a failure of technique in having the knife at 
white heat instead of red hot. It follows as a matter of course that burns 
are at best a hard wound to heal, and this is especially true in the case of 
the prostate, where the wound is constantly in contact with infected urine 
and also at a point where there is a sphincter. The cases that are not fol- 
lowed by pain and irritation on urinating after this operation are those where 
the operation has been of very little value, as the median lobe of the pros- 
tate has not been involved in the hypertrophic process, and the wound made 
by the knife soon heals. 

Partial suprapubic prostatectomy: The author reports 6 cases in which he 
made a suprapubic extirpation of the median lobe with most satisfactory 
results. 

Cystostomy : There were 21 cases, of which none died from the operation, 
but 4 died shortly afterward of advanced kidney disease, from which they 
suffered, while the others still enjoy good health. In 3 of them urination 
was normal at the end of six months. In 1 case vasectomy was performed 
simultaneously with the cystostomy, and in 2 others a Bottini operation had 
been performed a few weeks before. The author believes cystostomy to be 
indicated when a large, swollen bladder is present, whose contractile power 
is either very slight or absolutely wanting ; when catheter life is so hard 
that it becomes a burden ; in the presence of an incurable cystitis, and in 
the presence of repeated attacks of hemorrhage from the prostate. 

Conclusions. The author states that if called upon to treat a patient who 
has never before been under treatment, and who suffers from a mild degree 
of partial retention, or perhaps total retention, the first thing to try is regular 
catheterization. In a large proportion of cases this is followed by very great 
relief to the patient, but one should not forget, and should also make the 
patient clearly understand, that this method of treatment will not result in a 
cure. If, however, the case is one with a markedly swollen bladder, or, in 
other words, there is a large amount of residual urine, the best treatment is 
a vasectomy as soon as possible, and eventually prostatectomy, for in these 
cases catheter treatment is usually of no avail, and is often dangerous from 
the introduction of micro-organisms. In those cases where the patient has 
used a catheter for a long while and suffers from either partial or total reten- 
tion, a vasectomy, followed, if necessary, by prostatectomy, is the operation 
of choice. In those cases where there is total retention with cystitis, which, 
on catheterization, have hemorrhage, chills, and fever, a cystostomy with a 
simultaneous or subsequent vasectomy is to be recommended. As a result of 
the vasectomy the prostate will atrophy, and then an attempt should be 
made to close the fistula. If normal urination is not possible as the result 
of vasectomy or castration, then one has the choice between cystostomy and 
regular catheterization. The latter is to be recommended in those cases 
who, by reason of education and environment, are enabled to carry out the 
treatment carefully, and who do not find catheter life too trying. On the 
other hand, when the patient belongs to the poorer classes, cystostomy is 
to be recommended. It is to be remembered that in the use of the catheter 
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there is always the danger of infection and hemorrhage, and so such a 
patient may truly he said to be living over a volcano. The author states 
that the total extirpation of the prostate is a very severe operation when one 
considers the age and physical condition of the average prostatic, hut the 
operation should be fairly successful in those who have not yet reached an 
advanced age and who are still vigorous. Still one should remember that 
opposed to this operation, as also in castration, is the fact that the sexual 
apparatus is mutilated to a marked degree, and this is often followed by 
much mental anguish. Sexual life is abruptly closed by this radical opera- 
tion, and the author believes that it should never be performed until a 
vasectomy has been tried and proved itself a failure. 


The Radical Operation for Congenital Inguinal Hernia in Young 
Children.— Eakewski {Centralblatt f. Chir., 1902, No. 51) states that the 
remarks by Klemm in No. 46 of that journal convince one that the difBcul- 
ties of isolating the spermatic cord are greatly increased when one cuts down 
only as far as the serosa and then allows the tunica vaginalis to escape from 
the innermost layer of the sac. In no case did a parenchymatous hemor- 
rhage or an accident to the cord or vas deferens take place. The isolation 
of the cord can be undertaken without difficulty to the internal ring; at that 
point the peritoneum should be drawn together and sutured, and as a result 
one obtains a support which will only give way as the result of a severe 
strain. The Bassini and other radical operations do not seem indicated 
except in those cases of large scrotal hernia. This simple method of treat- 
ment has proved its worth in many cases, some of whom have remained per- 
fectly well for periods of ten and twelve years. The advantages are that it 
can be performed in a few minutes, and the wmund, which is well removed 
from the danger of urine contamination, is usually cicatrized in eight or 
ten days. The greater proportion of the author’s cases lived under most' 
unfavorable surroundings, but every case was followed by a good result. It 
is best during the first few days after the operation to dress the wound daily 
with iodoform, for which vioform may later be substituted. 


THERAPEUTICS. 
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REYNOLD WEBB WILCOX, M.D., LL.D., 

PROFESSOR OF MEDICINE AND THEEAPEDTICS AT THE NEW YORK FOST-GBADDATE MEDICAL 
SCHOOL AND HOSPITAL; VISITING PHYSICIAN TO ST. BIABK’S HOSPITAL, 

AND 

SMITH ELY JELLIFFE, M.D., Ph.D., 

PKOFESSOB OF PHAHMACOGNOSY AT THE COLLEGE OF PHARMACY ; INSTBCCTOK IN MATEBIA 
MEDICA AND THEBAPEDTICS (COLUMBIA UNIVERSITY), NEW YORK. 


The Coal-tar Drugs in General Nervous Affections. — Dr. F, Savary 
Pearce prefaces his more 'detailed remarks by the statement that the coal- 
tar products have their physiological and pathological action in the main 
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through impression of the central nervous system, and act according as they 
affect the centres governing trophic nerves or as they control or depress 
vasomotor competency. He speaks of the danger of administering these 
drugs for the relief of pain, as in the headache of neurasthenia, without 
treating the disease, and quotes an interesting case of the drug-habit thus 
formed. He thinks the use of the coal-tar products has been overdone in 
cases of hysteria, and warns against their use in case of pain arising from 
brain tumor ; also in typhoid with cardiac failure, and in meningitis, which 
he prefers to treat without the use of an analgesic. He advocates the use 
of antipyrin, however, in hyperpyrexia due to cerebral or other disease, in 
some cases of idiopathic epilepsy, and in combination with acetanilid to 
relieve the paroxysms of pain in tabes dorsalis. He considers one of the 
most valuable indications for the coal-tar products in nervous diseases to be 
in disease of the spinal cord, but thinks there is little need of these drugs in 
organic disease of the central nervous system . — Therapeutic Gazette, 1903, 
vol. xxvii., p. 9. 


Aqueous Preparations of Menthol. — Dr. M. Oresantignes describes a 
method of obtaining an aqueous solution of menthol without the addition of 
the large amount of alcohol generally considered necessary to dissolve it. 
He has found it excellent as an antiemetic, having proved by administering 
it after ipecac that it controls the reaction of the latter. In vomiting of 
reflex origin he has found it excellent, and, except in cases of gastralgia, he 
has used it to inhibit the spasm. He has succeeded in obtaining a satis- 
factory aqueous solution of menthol by using the tincture of quillaja 
saponaria, used by druggists in making emulsions. His formula is as fol- 
lows : Menthol, 6 ; tincture of quillaja, 600 ; distilled water, 101 to 2500. 
After the menthol is dissolved in the tincture glycerin is added, and then 
the water in small quantities, and shaken thoroughly. Two drachms con- 
stitute a dose. The amount of menthol in each dose is very small, hut it is 
better to give it thus diluted, several spoonfuls at a time if necessary, as in 
more concentrated solution it is apt to burn. For external application he 
recommends the following formula, which he finds relieves frontal headache 
due to fever or other causes when applied as a wet compress for a few 
minutes -only, and followed by a compress of fresh water : Menthol, 30 ; 
tincture of quillaja, 10 ; distilled water, to 155. As a gargle and mouth- 
wash he recommends the following ; Menthol, 20 ; tincture of quillaja, 20 ; 
saturated aqueous solution of boric acid, 1000 . — Jjes Nouveaux Remedies, 
1903, vol. xix.. No 1, p. 1. 

The Influence of Some Modern Drugs on Metabolism in Gout.— Dr. 
William Bain says that the increasing attention paid to the observations in 
the constitution of the urine in gout has been partly directed to the relative 
preparations of the nitrogenous end-products. From the standpoint of ther- 
apeutics he has studied a number of newer drugs, particularly with refer- 
ence to their effect on these nitrogenous end-products. The products studied 
were piperidin tartrate, lithium benzoate, piperizin, lysidin, urotropin, 
sidonal, and colchisal. With the main object of ascertaining the influence 
of the drugs mentioned they were administered to a case of chronic gout. 
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the patient being on a fixed diet during the investigation. With reference 
to Mg results he found that piperidin tartrate showed but slight influence on 
the excretion of uric acid, but that the rise after its discontinuance warrants 
the hope of more. definite results if given in larger doses for a longer period. 
Lithium benzoate seemed to give absolutely no results ; piperizin had a slight 
augmentive influence on the excretion of uric acid, but a more striking varia- 
tion was the diminution in the aromatic sulphates. L 3 'sidin gave a distinct 
increase in the uric acid excretion. XJrotropin, so far as uric acid was con- 
cerned, gave no results. Sidonal gave the most marked advances in the uric 
acid excretion. Colchisal stood at the opposite end to sidonal, with a mini- 
mum excretion, and it is noted that the ethereal sulphates rose to a high 
point. The patient was of the opinion that he derived greater benefit from 
colchisal than from any of the other prescribed substances . — British Medi- 
cal Journal, 1903, No. 2196, p. 243. 


OBSTETRICS. 


tTKDEE THE CHARGE OF| 

EDWARD P. DAVIS, A.M., M.D., 

PKOPESSOB OF OBSTETBICS IN THE JEFFERSOK MEDICAI, COtEEGE ; PROFESSOR OF OBSTETRICS AKD 
DISEASES OP INFANCY IN THE PHir.ADEU>BIA POEYCLIHIC; CLINICAl, FBOFESSOB 
OF DISEASES OP CHILDREN IN THE WOMAN’S MEDICAL COLLEGE ; VISITING 
OBSTETRICIAN TO THE PHILADELPHIA HOSPITAL, ETC. 


An Unusual Case of Rupture of the Uterus,— -In the Monatsschrift /. 
Geburfskiil/e und Gyndkohgie, 1903, Band xvii.. Heft 6, K^tattbr reports the 
following interesting and remarkable case: The patient was a multipara, 
admitted to the hospital in labor after an unsuccessful attempt to deliver 
bj’' the use of forceps. On examination the condition of the abdomen and 
the patient’s prostration and shock pointed to rupture of the uterus. The 
foetal head was above the entrance to the pelvis, and the foetal heart sounds 
could not be heard. The cervix was dilated and the membranes ruptured, 
and no serious injury to the uterus could be detected. The pelvis was not 
contracted- After craniotomy examination of the interior of the womb was 
made and the lower uterine segment- was found apparently uninjured. In 
tbe left broad ligament there was a tumor as large as a fist close to the 
uterus. The tumor was apparently a biematoma. The pulse was small and 
frequent, although it was thought that internal hemorrhage was not pro- 
ceeding. Cold was applied to the abdomen, and during tbe following night 
the patient vomited and the abdomen became distended. Five days after 
labor the patient died, her condition not justifying abdominal section. 

Upon autopsy a hmmatoma was found in the left broad ligament, extend- 
ing to the symphj’sis and dissecting up the peritoneum. This limmatoroa 
had ruptured, permitting free hemorrhage into the abdominal cavity. In 
the right side of the pelvis, near the acetabulum, was found a mass of hard 
lymphatic glands, tuberculous in nature. A rupture in the uterine muscle 
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was found without an injury to the outer serous layer covering the lower 
uterine segment. The tissues surrounding the uterus had been adherent at 
the location of the enlarged glands, and the disturbance incident to labor 
had torn the adhesions and had caused rupture. _ 

Knauer also reports the case of a multipara who had a tedious labor, 
during which an elastic dilator was introduced to hasten delivery. Symp- 
toms of premature separation of the placenta occurred, and the membranes 
were ruptured, the cervix dilated with Bossi’s dilator, and craniotomy was 
rapidly performed. The patient collapsed after delivery, and soon died. 

On autopsy numerous ruptures in the posterior wall of the uterus on the 
left side were found opening into the muscular tissue and through the 
adjacent tissue. The placenta had prematurely separated. 

The writer also reports a case of chronic Bright’s disease, with hyper- 
trophy of the heart, hemorrhagic hepatitis, and infarcts in the uterus, with 
hemorrhage. Additional cases are cited to show that it is possible for hemor- 
rhage to occur from the uterus without rupturing the peritoneal cover- 
ing. Some of these cases are accompanied by premature separation of the 
placenta. 

I 

Artificial Rupture of the Membranes as an Aid to Labor.— Gibb {Scot- 
tish Medical Journal, April, 1903) calls attention to cases in which the 
presence of the amniotic liquid acts as an obstacle to the progress of labor. 
He describes a case of polyhydramnios in which labor remained at a stand- 
still until the membranes were ruptured, when premature twins were born. 
■He also describes the case of a multipara in labor with no water in front of 
the head and with delay in labor. On rupturing the membrane labor pro- 
ceeded. He reports a case in which the lips of the cervix were very thick 
and the water in front of the head very scanty. Long delay occurred in 
labor until the membranes were ruptured, when the child was soon born. 
He also describes three cases of hemorrhage from partial separation of the 
placenta in which spontaneous delivery and recovery of the mother followed 
rupture of the membranes. 

The writer recognizes the value of an amniotic liquid when it collects 
before the head in moderate quantity. Under these circumstances the 
membranes should not be ruptured; when, however, the amniotic liquid is 
present in excess or is deficient, labor will be expedited by rupturing the 
membranes. 

Hysterectomy for Puerperal Septic Infection. — In the Eevue Pratique 
d’ ObstStrique of May, 1903, Pinard expresses his positive belief that hyster- 
ectomy is not indicated in puerperal septic infection. In a total of 26,952 
cases of labor at term and abortion the septic mortality was one- fourth of 1 
per cent. Hysterectomy was performed in two cases. One was septic after 
labor at term, and thrombophlebitis with suppuration in and about the uterus 
was diagnosticated. Hysterectomy was performed on the tenth day after 
labor. Autopsy showed suppurating pleurisy upon the left side, caused by 
a streptococcus infection. This had not been diagnosed. 

The second case occurred after labor at full term attended by a midwife. 
In the absence of other signs the patient was believed to have multiple 
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abscesses in the wall of the uterus. Hysterectomy was performed, the 
cervical canal being cauterized and drainage employed. At autopsy it was 
found that suppurating phlebitis in the uterine and ovarian reins of the right 
side was present, 

Pinard concludes that hysterectomy is not indicated in the treatment ot 
puerperal septic infection. He excepts cases of suppurating fibroids or cases 
in which the placenta is adherent and cannot be removed, and cases in which 
the uterus has been ruptured during labor. 


GYNECOLOGY. 

0irDER THE OHAEGE OF 

HENEY a COE. M.D., 

OF KEW TOEK. 

ASSISTED BY 

WILLIAM E. STUDDIFOED, M.D, 


Gonorrhceal Peritonitis.— Hunher and Harris (JbAas EopMns Hospital 
Bulletin, 1902, No. 6) report seven cases of acute difiuse peritonitis of gonor- 
rhoeal origin, with two deaths after operation. They have collected thirty- 
nine cases, of which twenty-four were operated upon, with a mortality of 
20.8 per cent,, the mortality without operation being 46.7 per cent. The 
mortality is especially high in children. 


Cancer of the Vagina due to Mechanical Irritant.— Malt {Zentralblatt 
fur Gyndhologie, 1903, No. 27) reports a case of extensive cancer of the 
vagina due to the long-continued pressure of a rubber ring pessary, and 
refers to six other similar cases mentioned in Veit’s monograph on Diseases 
of the Vagina. The disease developed at the point of greatest pressure ; that 
is, in the posterior fornix or just behind the symphysis in the case of a 
Hodge pessary, and on the lateral walls when a ring was used. 

In the case reported an erosion first appeared, which healed when the ring 
was removed, and returned and became cancerous when the pessary was again 
worn. Uncleanliness seemed to be an etiological factor. In view of the rare 
occurrence of cancer of the vagina in patients wearing pessaries for a long 
time (in one instance nearly forty years) the writer infers that there must be 
but a slight predisposition to development of the disease from mechanical 
irritation. As regards the question of the origin of cancer from erosions, he 
offers the explanation that in the attempt at repair the formation of new 
tissue may become excessive, so as to destroy the equilibrium between epithe- 
lium and connective tissue. 


Eetroversion and Appendicitis.— Nedgebauer {Zentralblaitfur Gynd- 
kologie, 1903, No. 27) reports five successful cases in which appendectomy and 
Alexander's operation were performed simultaneously. In all the diagnosis 
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of appendicitis was made before operation. After shortening the round 
ligaments the incision on the right side was extended upward to the appendical 
region. The writer opposes a median incision in these cases on account of 
the difficulty of reaching and removing the appendix when situated behind 
the caecum or buried in adhesions, and also the necessity of making an addi- 
tional lateral incision for the purpose of drainage. It is assumed that the 
uterus and adnexa are perfectly movable. 

Sarcoma of the Uterus with Extensive Thrombosis. — Hennioke 
{Zentralblattfilr Oynakologie, 1903, No. 27) reports the case of a multipara, 
aged fifty-seven years, who entered the hospital with a large nodular uterus 
and a hard, irregular tumor filling Douglas’ pouch. On opening the abdo- 
men an intraligamentary growth was found, which corresponded in situation 
to the ovarian vein and could be traced upward as a thick cord in the direc- 
tion of the kidney. The uterus and tumor were removed, the patient making 
a good recovery and having no evidences of recurrence a year after operation. 
The uterine neoplasm proved to be a spindle-celled sarcoma which had 
extended into both the uterine and ovarian veins. It was evident that the 
disease had also involved the adventitia and grown toward the lumen. The 
case is regarded as unique. 


Treatment of Uterine Fibroid.— KANNEaissEK(t7bum,A^:Msc^.i5'/je;is/.:. 
bolesnej ; Zentralblatt fur Gyndkologie,\%Z,'S^o. 27) reports 462 operations 
for fibroid in Ott’s clinic up to January 1, 1902. The indications for opera- 
tion were profuse hemorrhage, rapid growth, pain and pressure symptoms, 
and inability to work. Conservative work was done in 14 per cent. 
Supravaginal amputation was performed 85 times with 15 deaths; 210 
vaginal operations were done with only 7 deaths ; total abdominal extirpation 
in 75 cases was followed by 6 deaths. The writer infers from these statistics . 
that total extirpation with vaginal drainage is preferable to supravaginal am- 
putation except in cases in which it is necessary to shorten the operation on 
account of the weak condition of the patient. Abdominal section is to be 
elected only when it is impossible to remove the tumor per vaginam. 

Effect of Ligation of the Uterine Vessels. — Gussakow {Journ. Akusch. i 
Shensk. bolesnej ; Zentralblatt fur Gyndkologie, 1903, No. 27) draw's these 
conclusions as the result of a series of experiments in rabbits : The uterus 
is normally nourished by the uterine arteries, and when these are ligated 
atrophy of both the endometrium and muscular tissue results. In the human 
subject double ligatures must be applied to both arteries on account of the 
free anastomoses between the vessels. It is also important to tie the arterial 
branches which extend outward from the uterine cornua and anastomose 
with branches of the ovarian. 

No especial skill is required in the operation, which is preferable to all 
other palliative measures in the treatment of uterine fibroid as well ns in 
cases in which a radical operation is not practicable. 

Neuralgia due to Gonorrhoea. — Kalabin {Zentrablatt fiir Gyndkologie, 
1903, No. 27) reports two cases of sciatica and intercostal neuralgia in 
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recently married women with acute gonorrhoeal infection. In both instances 
the nerve pains appeared two weeks after the beginning of the discharge and 
continued for a month. The writer infers a direct etiological relation be- 
tween the two conditions, possibly explained by irritation of the cerebral 
centre by gonococci. 


Lsrmphatics of the Ovary. — Poland {Monatsschrift f. Geb. u. Gyn., Band 
xvii., Heft 4) conducted a series of experiments on dogs with the view of 
determining if obstruction to the flow of lymph in the minute vessels follows 
ligation of the main trunks. Great care w'as taken to isolate the afferent 
and efferent lymphatics in the meso-ovarium, so as not to include the blood- 
vessels in the ligatures. Six human ovaries were also injected and studied. 
The writer’s conclusions are as follows : . In the cortex the fine lymphatics 
are distributed around the periphery of the follicles, the tunica interna and 
grknulosa containing none. In the corpora lutea and albicantia the lym- 
phatics are found only in tissue derived from the tunica externa, A net- 
work of lymphatics surrounds the younger, deep-seated follicles, but these 
are absent in the neighborhood of the ripe superficial ovisacs. No lymph 
vessels could be demonstrated in the albuginea, but they became larger 
toward the zona granulosa, where larger lacun® were seen, lined with endo- 
thelium. Nowhere could an intimate relation between the lymph and blood- 
vessels be detected. 

No additional light was obtained by the examination of ovaries from the 
newborn and aged. In general the lymphatics of the ovary presented 
throughout the same capillary arrangement. A direct communication be- 
tween these and the connective tissue and interspaces could not be proved. 
Neither in the human ovary nor in those of animals could it be shown that 
the bloodvessels entered lymph spaces. The theory of perithelia in the ovary 
must therefore be abandoned. 


OPHTHALMOLOGY. 


TTNDEE THE OHAEGE OF 

EDWAKD JACKSON, A.M., M.D,, 

OF DENVEK, COtOBAPO, 

AND 

T. B. SOHNEIDEMAN, A.M., M.D., 

PROFESSOR OF DISEASES OF THE EYE IN THE PHILADELPHIA POLYCLINIC. 
✓ 


The Kelation and Treatment of Follicular Conjunctivitis and Tra- 
choma. — Algee, New York {Medical B€cord,Z3.v.\isxy 24, 1903), calls attention 
to the relation between these two diseases — a matter of renewed importance 
now that the Government is excluding immigrants suffering from contagious 
eye diseases, and children similarly afflicted are being excluded from the 
schools. 
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The differential points in the diagnosis between follicular conjunctivitis 
and early trachoma given by most writers are absolutely useless for clinical 
purposes, and the confusion between these two diseases is readily explicable. 
Trachoma is rare among children. Most of those who are excluded from 
the schools for supposed trachoma do not have it, but a comparatively insig- 
nificant disease which threatens no serious mischief, and which recovers 
almost of itself. Follicular conjunctivitis is simply reaction to local irrita- 
tion, which may be chemical, mechanical, or bacterial in its nature. The 
subjective symptoms are almost nil. If the lids be everted, small, round 
granules not larger than pinheads, arranged in parallel rows, like beads, are 
found upon the membrane adhering to the lids. In the looser tissue of the 
fornix they are much larger, resembling frog-spawn or grains of boiled sago. 
So far as these granulations go, the appearances are the same in trachoma. 
A diagnosis based thereon is mere guesswork. The essential feature of 
trachoma is hypertrophy of the conjunctiva. Upon this we must depend 
for the diagnosis until bacteriology finds a specific cause for trachoma, or 
the cornea begins to show characteristic involvement, pannus, etc., and the 
fibrotarsus of the lids becomes destroyed or distorted, giving rise to entro- 
pion, ectropion, etc. Trachoma is certainly a contagious disease. Its sub- 
jective symptoms are marked photophobia, feeling of sand in the eyes, puru- 
lent discharge, etc. In the treatment of simple follicular conjunctivitis the 
cause, as far as possible, should first he removed, whether chemical, mechani- 
cal, or bacterial. This involves frequent irrigations with a solution like 
boric acid, and with attention to the surroundings and physical condition of 
■the child, The writer recommends swabbing the conjunctiva three times 
a week with a solution consisting of ichthyol, n\^xv; tr. iodi., 5j ; glycerin, 
5 j. On alternate days an instillation of the following is made at home: 
Zinci sulph., gr. j ; vin. opii., n\,viij ; aquse, fsss. The roller forceps is a great 
time-saver, though some after-treatment is generally required. 

The treatment of real trachoma is a very different matter. The author 
has used the above ichthyol mixture and has obtained results about as good 
as with other plans of treatment — not much better, not worse. 

[This insistence upon the difference between two diseases which have cer- 
tain appearances in common, but differ so greatly in gravity and results, is 
most timely. The sensational statements which have found their wa}' into 
the newspapers as to the prevalence of trachoma among the school children 
in large cities, so far as they are based upon facts at all, are to be traced to 
the confusion into which the inspectors have fallen. The subject has been 
eagerly seized by the fomenters of race prejudices, with the result of adding 
to the burdens, already sufficiently heavy, of the defenceless poor of the large 
cities. — T. B. S.] 

Eesults in One Thousand Consecutive Cataract Extractions. — M ay- 
KAKD, Calcutta {India Medical Gazette, February, 1903), in 1000 consecutive 
c.ataract extractions performed on 864 patients, of whom 136 had both eyes 
operated, obtained good results (vision from 6/6 to 6/36) in S9 per cent. ; 
indifferent (vision poor, but sufficient to enable the patients to go about 
alone) in 5.7 per cent.; failures in 4.5 per cent. Of the failures 3.6 percent, 
were due to sepsis, the others to intraocular hemorrhage, iritis in tv^o cases. 
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iridocyclitis in one, and detached retina in one. Of these 45 failures 26 had 
been done with iridectomy and 19 without. The indifferent results (5.7 per 
cent.) were due to various causes, such as sepsis, opaque cortex, iritis, glau- 
coma, overripeness, mercurial cloudiness, vitreous prolapse, and so on. Of 
351 patients from whom family histories were obtained, in 84, or nearly 24 
per cent, parents and other relatives had had cataract. Diabetes was present 
in only 6 cases ; all of these did well. The author does not believe in the 
connection between diabetes, which is very common in Bengal, and cataract. 
In 814 cases the average age was under fifty-three years— -somewhat higher 
in males than with females— thus agreeing in the general belief that cataract 
comes on earlier in the tropics. 

One hundred and eleven unripe cataracts were extracted, with 93 good, 
9 indifferent, and 8 bad results (this leaves one unaccounted for). Sixty- 
three overripe lenses were extracted, with 67 good, 5 indifferent, and 7 bad 
results. Fourteen of these had prolapse of vitreous, 2 suppuration, and 1 each 
was lost from intraocular hemorrhage and retinal detachment. Tension was 
increased in 41 cases ; of these 32 gave good results, 5 indifferent, and 4 bad. 
Tension was diminished in 90 cases ; of these 77 gave good results, 8 indiffer- 
ent, 4 bad, aud 1 unknown. Vitreous prolapse occurred twice where tension 
was raised and six times where it was lowered. In no case was the tension 
altered beyond or — 1. 

Chloroform was used in 8 cases, cocaine in 910, and eucaine in 82. 
Eucaine was given up on account of the pain and increased hemorrhage it 
causes ; otherwise it is an ideal anassfhetic. 

The patients were prepared for operation by washing the face, forehead, 
and eyelids with soap and water, and then with sublimate solution (1 in 
5000) the day before the operation. The eyelashes were cut and the con- 
junctival sac washed out with sublimate and a bandage applied. On the 
morning of the operation this procedure was repeated. In the last series 
the sublimate was replaced by biniodide, 1 .* 10,000, with improvement as 
regards sepsis. The instruments were boiled and the dressings carefully 
prepared in the last 700 cases, with results nearly twice as good in these as 
in the earlier series. Atropine was used almost always both before and after 
the operation. 

The appearances of the lens before operation are noted in 517 cases and 
compared with the condition of the capsule, cortex, and nucleus after re- 
moval, with the resulting vision. Milky-white lenses were found most often 
to have a tough or thin capsule (117 out of 129) and a brown or yellow 
nucleus. These gave the best results, and are the only kind in which it is 
advisable to omit an iridectomy. Lenses with glistening white sectors are 
of the same nature, and probably develop into this kind if left. Gray uni- 
form lenses have often a “greasy” capsule (42 out of 110); i. e., the cysti- 
tome cuts them as if scraping cold bacon. They often have a solid and glu- 
tinous cortex (21 and 46 out of 110) and generally a brown nucleus, making 
removal diScult, bruising the iris and requiring subsequent discission. 
These require a larger incision for extraction. Gray striated lenses resemble 
white striated lenses as regards cortex and nucleus, but their capsules are 
often “greasy,” requiring large incisions and iridectomy, as do also brown 
lenses, which often have a greasy capsule and glutinous cortex as well as 
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cribriform lenses. These are not uniform gray lenses with transparencies 
and opacities giving the appearance of a veil. Black cataracts are rare, 
only 6 in the 1000. Their capsules were mostly “greasy” and tough. 
Iridectomy was done in all with resulting good vision, except in one case, in 
which it was only 1/60. 

From measurements of the cornea and lens the lens diameter may be 
taken, roughly, to be a little more than two-thirds of the corneal horizontal 
diameter. 


PATHOLOGY AND BACTERIOLOGY. 

UNDER THE CHARGE OF 

SIMON FLEXNER, M.D., 

DIRECTOR OF THE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH, NEW YORK, 

ASSISTED BY 

WAEFIELD T. LONGCOPE, M.D., 

RESIDENT PATHOLOGIST, PENNSYLVANIA HOSPITAL. 


Milk and Infant Mortality in Prance. — A contribution to the Annaies 
d’ Hygiene Publique, September, 1902, by Drs. Oh. Girard and P. Border, 
under this title, constitutes a terrible impeachment of the sanitary adminis- 
tration of French towns, in which it appears that the laws against the 
adulteration of milk must be absolutely dead letters. They do not hesitate 
to state that the milk as retailed is “ not only wanting in the requisites of 
a passable article of food, but has undergone such countless sophistications 
that it has in many instances lost all alimentary value, and must be looked 
upon as a veritable poison.” The climax seems to be reached at Lille and 
Roubaix, the municipal authorities of the former town admitting that the 
bulk of the milk sold had been passed through a separator and retained 
but 5 to 7 grammes of butter per litre, or, as we should say, 0.5 to 0.7 per 
cent, of fat. Of 694 samples examined in the municipal laboratory at 
Lille 20 per cent, had less than one part and 35 per cent, between one and 
two parts per one hundred of fat, only 16, or 2.3 per cent., being re.ally 
good. 

In the year 1897 or 1898 the mayor had ’secured the passing of a by-law 
fixing the standard of fat at 2.5 per cent., but it provoked violent opposi- 
tion, and was soon rescinded as an abuse of power and arbitrary interference 
wdth the liberty of the individual. The inquiries carried out by our authors 
seem to have had the effect of ” waking up ” the authorities, for the regula- 
tion was revived, with the provisos that milk might be sold with 1.5 to 2.5 
per cent, if distinctly labelled ” lait 16cr6m6,” and with less than 1.5 
percent, if marked “ lait pauvre.” As a result of the vacillation of the 
authorities the percentage of samples retaining the full percentage of 3.6 of 
fat fell from 15 to 6.6 in 1900, and rose again to 17.4 in 1901. 
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Drs. Girard and Border extended tbeir inquiries into tie milk-sui^ply and 
infant mortality to every town of importance in the country, but met with 
little assistance, if not with actual obsiruction from the local authorities. 
But the value of their statistics is greatly impaired by their adherence to the 
obsolete and unscientific practice of calculating the deaths of infants under 
one year of age on those of persons of all ages — a ratio that tells us nothing 
unless we know the relative numbers of the living at the respective, ages. 
Only in the case of Lille do we get a glimpse of the truth. There the 
number of births in the year 1900 was 0228, and of deaths under one year 
of age was 4984. Many of ihese, however, being those of children born in 
1899, the surviving infants at the end of the year 1900 were 4766. Tuber- 
culosis and “ athrepsie,” or diarrhoea and wasting diseases of children, each 
account for 15 per cent, of the total mortality at all ages in France; while 
of those of infants under a year from 20 to 60 per cent, are ascribed to 
“athrepsie” — in other words, to improper feeding — probably the heaviest 
preventable infant mortality in any commaaity claiming to be a part of the 
civilized world. 


The Etiology, of Acute Rhenmatism and Allied Conditions.— Beatoi? 
and Walker (Lancet, January 31, 1903, p. 237) have isolated a micrococcus 
from 8 cases of acute rheumatism, 3 cases of chorea, and 4 cases of acute 
endocarditis in rheumatic subjects which they regard as specific in these 
infections. The organism resembles the streptococcus morphologically and 
culturally, but differs from the ordinary streptococcus inasmuch as it grows 
freely in filtrates of old bouillon cultures of the ordinary streptococcus of 
human origin. According to Marmoreb this growth would rule out the 
ordinary streptococcus, which he has found will not grow in such filtrates. 
The organism when injected intravenously into rabbits gives rise to fever and 
wasting, monoarthritis, polyarthritis, pericarditis, endocarditis, septicajmia, 
and death. The writers regard their organism as identical with those 
described by Triboulet, Wassermann, and by Payne and Poynton. 


On Active Immunization Against Plague, Cholera, and Typhoid Fever. 
— Besbedka (Annafes Pasteur, 1902, vol. xvi, p. 918) has compared carefully 
the relative value of activm and passive immunity in plague, cholera, and 
typhoid, and proposes a new method of active immunization which does away 
with the untoward effects of active immunization as described Haffkine. 

The inoculation of the specific autisera in the diseases mentioned will give 
rise to an immunity which is immediate, but very temporary, lasting only 
from eight to fifteen days. Inoculations with killed cultures, according to 
the method of Haffkine, give a lasting active immunity, but, unfortunately, 
is preceded by an incubation period of from one to two weeks, during which 
time the animal is more than usually susceptible to infection ; in addition, 
the localized abscesses, loss of weight, and malaise make this method far 
from ideal in the human being. 

To obviate this difficulty Calmette and Salembini injected a mixture of 
antiserum and killed organisms. The untoward effects are obviated, but the 
duration of the immunity is not greater than with the serum alone. The 
author has succeeded in creating an active immunity by suspending the living 
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cultures in the antiserum and then washing the agglutinated organisms in 
normal salt solution until all excess of sernm is removed. Such a mixture 
gives no violent reaction, and at the same time an immunity is brought about 
which is present within twenty-four hours, and which lasts as long as the 
active immunity of Haffkine. The vaccines which are prepared in this 
manner will also retain their immunizing power for at least several months. 
— F. P. G. 


Peritonitis in Typhoid Fever without Perforation, with a Report of 
One Case Caused hy the Bacillus Typhosus and Another Simulating 
Acute Appendicitis. — Yates {American Medicine, 1903, vol. v. p. 700) dis- 
cusses the subject of peritonitis in typhoid fever without perforation, and 
adds two sueh cases to the literature. The author finds from a survey of 
some of, the extensive statistical records of typhoid fever that this complica- 
tion occurs in about 1.7 per cent, of the cases. Its symptomatology does not 
differ from that of the perforative type. The origin of the peritonitis in 
some of the cases was traced to a rupture of the mesenteric glands, but in 
no instance did infarctions of the spleen appear to give rise to the condition. 
The typhoid bacillus is usually the direct cause of the peritoneal inflamma- 
tion. From the author’s study of his own cases he concludes that in the one 
fatal case the peritonitis was caused by a direct extension of typhoid bacilli 
through the ulcerated- intestinal wall. The deep ulcers and meteorisin were 
thought of as predisposing factors. In certain areas thrombi were found in 
the vessels of the intestinal wall. Among the thrombi were some composed 
of agglutinated red blood corpuscles. Experiments were made to determine 
whether the typhoid bacillus, or the product of its growth in cultures, was 
capable of agglutinating human red blood corpuscles in vitro. These experi- 
ments demonstrated definitely that the typhoid bacillus generated agglutinin 
which had a specific action upon human blood. 


• The Agglutinating Properties of Bile.— Cautani {Zentralblatt f. Baht, 
u. Parasit., 1903, Bd. xxxiii. p. 731) reports experiments made to determine 
the agglutinating power of bile from normal animals and from immunized 
animals upon different varieties of bacteria. It was 'found that bile from 
normal dogs, guinea-pigs, oxen, and rabbits did not agglutinate any of the 
bacteria used, among which were B. coli, B. typhi, B. influenza, staphylococci, 
and streirtococci. Animals were inoculated with these various organisms 
and the bile tested for agglutination during the stage of acute infection, but 
it was found that, at this time no agglutination occurred. If the animals 
recovered from their infection, the bile occasionally showed some slight 
power to agglutinate that particular variety of bacterium which had pro- 
duced the infection. On the other hand, the bile of animals highly immu- 
nized against a specific organism was capable of agglutinating that organism 
rapidly and in high dilutions. The agglutinating power Of the bile, how- 
ever, never exceeded or even reached that of the serum. From these obser- 
vations the author concludes that if the agglutinins are present in the blood 
serum only' in small amount, the}’’ do not appear in the bile ; and it is only 
when they occur in great quantity in the blood that they pass over into the 
bile itself. 
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Drs. Girard and Border extended their inquiries into the milk-supply and 
infant mortality to every town of importance in the country, but met with 
little assistance, if not with actual obstruction from the local authorities. 
But the value of their statistics is greatly impaired by their adherence to the 
obsolete and unscientific practice of calculating the deaths of infants under 
one year of age on those of persons of all ages — a ratio that tells us nothing 
unless we know the relative numbers of the living at the respective ages. 

Only in the case of Lille do we get a glimpse of the truth. There the 
number of births in the year 1900 was 6228, and of deaths under one year 
of age was 4984. Many of these, however, being those of children born in 
1899, the surviving infants at the end of the year 1900 were 4766. Tuber- 
culosis and “athrepsie,” or diarrhosa and wasting diseases of children, each 
account for 15 per cent, of the total mortality at all ages in France ; while 
of those of infants under a year from 20 to 60 per cent, are ascribed to 
“athrepsie” — ^in other words, to improper feeding — probably the heaviest 
preventable infant mortality in any community claiming to be a part of the 
civilized world. 


The Etiology, of Acute Rheumatism and Allied Conditions.— -Bbatow 
and Walker {Lancet, January 31, 1903, p. 237) have isolated a micrococcus 
from 8 cases of acute rheumatism, 3 cases of chorea, and 4 cases of acute 
endocarditis in rheumatic subjects which they regard as specific in these 
infections. The organism resembles the streptococcus morphologically and 
culturally, but differs from the ordinary streptococcus inasmuch as it grows 
freely in filtrates of old bouillon cultures of the ordinary streptococcus of 
human origin. According to Marmorek this growth would rule out the 
ordinary streptococcus, which he has found will not grow in such filtrates. 
The organism when injected intravenously into rabbits gives rise to fever and 
wasting, monoarthritis, polyarthritis, pericarditis, endocarditis, septicmmia, 
and death. The writers regard their organism as identical with those 
described by Triboulet, Wassermann, and by Payne and Poynton. 


On Active Immunization Against Plague, Cholera, and Tsrphoid Fever. 
— Beseedka {Annates Pasteur, 1902, vol. xvi. p. 918) has compared carefully 
the relative value of active and passive immunity in plague, cholera, and 
typhoid, and proposes a new method of active immunization which does away 
with the untoward effects of active immunization as described by Haffkine. 

The inoculation of the specific antisera in the diseases mentioned will give 
rise to an immunity which is immediate, but very temporary, lasting only 
from eight to fifteen days. Inoculations with killed culture.s, according to 
the method of Haffkine, give a lasting active immunity, but, unfortunately, 
is preceded by an incubation period of from one to two weeks, during which 
time the animal is more than usually susceptible to infection ; in addition, 
the localized abscesses, loss of weight, and malaise make this method far 
from ideal in the human being. 

To obviate this difficulty Calmette and Salembini injected a mixture of 
antiserum and killed organisms. The untoward effects are obviated, but the 
duration of the immunity is not greater than with the serum alone. The 
author has succeeded in creating an active immunity by suspending the living 
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cultures in the antiserum and then washing the agglutinated organisms in 
normal salt solution until all excess of serum is removed. Such a mixture 
gives no violent reaction, and at the same time an immunity is brought about 
which is present within twenty-four hours, and which lasts as long as the 
active immunity of Haffkine. The vaccines which are prepared in this 
manner will also retain their immunizing power for at least several months. 
— F. P. G. 


Peritonitis in Typhoid Fever without Perforation, with a Report of 
One Case Caused by the Bacillus Typhosus and Another Simulating 
Acute Appendicitis. — Yates {American Medicme, 1903, vol. v. p. 700) dis- 
cusses the subject of peritonitis in typhoid fever without perforation, and 
adds two" such cases to the literature. The author finds from a survey of 
some of the extensive statistical records of typhoid fever that this complica- 
tion occurs in about 1.7 per cent, of the cases. Its symptomatology does not 
differ from that of the perforative type. The origin of the peritonitis in 
some, of the cases was traced to a rupture of the mesenteric glands, but in 
no instance did infarctions of the spleen appear to give rise to the condition. 
The typhoid bacillus is usuallj' the direct cause of the peritoneal inflamma- 
tion. From the author’s study of his own cases he concludes that in the one 
fatal case the peritonitis was caused by a direct extension of typhoid bacilli 
through the ulcerated- intestinal wall. The deep ulcers and meteorism were 
thought of as predisposing factors. In certain areas thrombi were found in 
the vessels of the intestinal wall. Among the thrombi were some composed 
of agglutinated red blood corpuscles. Experiments were made to determine 
whether the typhoid bacillus, or the product of its growth in cultures, was 
capable of agglutinating human red blood corpuscles in vitro. These experi- 
ments demonstrated definitely that the typhoid bacillus generated agglutinin 
which had a specific action upon human blood. 


- The Agglutinating Properties of Bile.— Cantani {Zentralblatl /. Baht, 
n. Parasit., 1903, Bd. xxxiii. p. 731) reports experiments made to determine 
the agglutinating power of bile from normal animals and from immunized 
animals upon different varieties of bacteria. It was 'found that bile from 
normal dogs, guinea-pigs, oxen, and rabbits did not agglutinate any of the 
bacteria used, among which were B. coli, B. typhi, B. influenza, staphylococci, 
and strejffococci. Animals were inoculated with these various organisms 
and the bile tested for agglutination during the stage of acute infection, but 
it was found that, at this time no agglutination occurred. If the animals 
recovered from their infection, the bile occasionally showed some slight 
power to agglutinate that particular variety of bacterium which had pro- 
duced the infection. On the other hand, the bile of animals highly immu- 
nized against a specific organism was capable of agglutinating that organism 
rapidly and in high dilutions. The agglutinating power Of the bile, how- 
ever, never exceeded or even reached that of the serum. From these obser- 
vations the author concludes that if the agglutinins are present in the blood 
serum only' in small amount, they do not appear in the bile ; and it is only 
when they occur in great quantity in the blood that they pass over into the 
bile itself. 



74S 


PROGRESS OF MEDICAL SCIENCE. 


HYGIENE AND PUBLIC HEALTH. 


UNDER THE CHARGE OF 

CHARLES HARRINGTON, M.D., 

ASSISTANT PROFESSOR OF HYGIENE, HARVARD MEDICAL SCHOOL. 


Significance of Nitrites in Water.— The opinion of a number of recent 
writers to the effect that the significance of nitrites in water is sometimes 
overrated receives additional confirmation from a study of the subject by 
Dienert (Eivue d'Hygilne April 20, 1903), who concludes as follows: 1. 
Nitrites may be found in the subsoil in the absence of pollution. 2. Pollu- 
tion is not always followed by the formation of nitrites, 3. It is necessary to 
take certain precautions in testing, for nitrites may be formed during trans- 
portation if the temperature is sufficiently high. The test should be made 
on the spot at the time of taking the sample. 4. Judgment of potability 
should not be based upon the presence of nitrites. 


The Campaign Against Malaria.— It is stated by Koch {Zeitschri/t fiir 
Hijgkneund Infectionshranhheiten, xliii., May 22, 1903, p. 1) that when he first 
turned his attention to the study of malaria he soon became convinced that 
the best plan of campaign was to seek out the bearers of the parasite aud 
destroy it in their systems with quinine, paying no attention to the specific 
mosquito ; for the parasite is to be found only in the human body and the 
anopheles mosquito, which latter, in the absence of infected persons, cannot 
generate it themselves. In an experiment at Stephansort he restricted the 
work of eradication on these lines and with great success. Prosch" {Ibidem, 
p. 5) conducted a similar experiment in the islands of Brioni, and the work 
was carried out so thoroughly that whereas, prior to the experiment, who- 
ever came to Brioni, even for a short visit, during the fever season was 
almost sure to contract the disease, and this condition had been the case 
beyond the memory of man. At the end of two years’ seeking out those who 
harbored the parasite and treating them continuonsly with quinine, the disease 
was practically eradicated ; and 170 men who settled on the island free from the 
disease remained more than a year without a single seizure. Bludau {Ibidem, 
p. 67) carried on a similar campaign at Punta Croce, on the island of Cherso, 
with equally favorable results; and Vagades {Ibidem, p. 83) another in 
Franzfontein, German Southwest Africa, also successfully. Bludau found 
the parasites chiefly in children, of whom but four out of thirty-two failed to 
yield them. Vagades found in his first examination that 68 per cent, of the 
natives were infested, and in his later examinations the proportion increased 
to 75 per cent. Among the surrounding tribes, . from 28 to 71 per cent, were 
found to be carriers of the parasite. After a year’s work on Koch’s lines a 
very great improvement was observed, for during the next twelve months but 
fifteen cases of the disease were discovered, and four of these were imported 
cases. 

The genesis of winter outbreaks of malaria is explained by Jancso 
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{Deutsches Archiv /Ur klinische Medicin, Ixsvi., p. 474), who tells of an outbreak 
of the sestivo-autumnal type which occurred among the attendants and patients 
of a hospital during winter weather, with ice and snow on the ground. In- 
fected mosquitoes may be present in buildings even when the outside tem- 
perature is inimical to their activity, and in this particular instance the dis- 
tributing agents were infected laboratory specimens which escaped from their 
cage and made their way to the wards and other parts of the hospital, where 
they bit a number of inmates, who came down with the disease. The mosqui- 
toes were caught and examined and were found in all cases to contain the 
sporozoites. 

Toxicity of Liqueurs. — The French Government requested the Academy 
of Medicine, some time ago, to make a study of the general question of the 
toxicity of liqueurs and to submit a list of those essential oils employed in 
their manufacture which may be considered as dangerous and another of 
those which are harmless. On March 10, 1903, the committee to whom the 
subject was referred, consisting of Laborde, Brouardel, Lancereaux, Cornil, 
Magnan, Pouchet, Motet, and Joffroy, reported their conclusions and sub- 
mitted a list of oils which should be absolutely prohibited in the manufacture 
of drinks, because of their dangerous nature. This list included : oil of worm- 
wood (absinthe), oil of rue, oil of gaultheria, oil of staranise, oil of hyssop, 
and oil of angostura. In a second list of objectionable oils, but not suffi- 
ciently objectionable to warrant absolute prohibition, are mentioned the 
volatile oils of clove, mace, nutmeg, peppermint, and a number of others. 
The Academy voted that all volatile oils, uatural and artificial, and the 
various extractives which are incorporated with alcohol or wine, make drinks 
that are injurious and dangerous, the danger being due to the oils and 
alcohol. It calls particular attention to the danger of drinking them before 
meals, when their absorption is most rapid and their poisonous properties 
most active. It was also voted to recommend and to urge that measures be 
taken to diminish the sale of such drinks. 


The Sanitary Significance of Tin in Foods. — As the result of extensive 
investigation of the subject of tin in foods, Pkofessok K. B. Lehmann 
{Archiv fiir Hygiene, xlv., p. 88) comes to the following conclusions : 
1. Acute, but usually slight, disturbances of digestion may be caused by the 
use of foods which contain tin in large amounts in soluble form. Especially 
suspicious are old preserves containing malic and tartaric acids, if large amounts 
are consumed at one time. The number of cases of undoubted poisoning due 
to such foods is very small. 2. Ordinary canned meats and vegetables which 
are not acid or are. only slightly acid rarely appear to cause acute poisoning; 
at least, in spite of the enormous use of these, no case is known. When one 
hears of " acute tin poisoning,” one should think of spoiled food, and tin 
should not be blamed until all other explanations fail. 3. Cases of chronic 
poisoning from amounts of tin such as can be taken up on long contact (4 to 6 
milligrammes per kilo and day) have never been observed. In experiments with 
cats, 10 to 14milligrammesper kilo daily forayearto a year and a half did not 
appear to be markedly injurious. 4. Idiosyncratic susceptibility to tin is a 
theoretical possibility, but proof is lacking that such exists. 5. No special 
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precautions appear to be necessary in tbe use of canned foods except witli 
those which contain large amounts of malic acid or tartaric acid. Such 
should be put up in glass, porcelain, or wood. Further investigation with 
regard to acetic, lactic, and other acids is desirable. 6. In spite of the small 
danger to be anticipated from tin, it would be fortunate if a process of pack- 
ing could be discovered which would effectually obidate the necessity of 
ingesting that metal with canned foods. 

On the other hand, Dk. Patrick Manson {Journal of Tropical Medicine, 
October 1, 1902) asserts that in the tropics cases of peripheral neuritis have 
been recognized as resulting from the ingestion of tin. 

Bacteriological Condition of Milk After Treatment with Borax.— D e. 
A. P. F. Eichter (Archiv fiir Hygiene, xliii., p. 151) has investigated the 
behavior of milk with borax, especially with reference to the checking of the 
growth of bacteria and of the coagulation of milk. He found that slight 
variations in the time of coagulation were due to differences in the freshness 
of milk and in the temperature of the place of storage, this ranging from 15° 
to 25° C. He succeeded in preventing coagulation permanently only after 
the addition of 4 per cent, of borax, but this amount of the drug caused 
such a disagreeable taste as to make the milk useless. His conclusions are as 
follows : 1, The development of bacteria seems to be furthered after a very 
short time, and this is due, perhaps, to the fact that the addition of borax 
facilitates the dissemination of colonies of bacteria. 2. The growth of oieffum 
■laciis is hindered considerably by borax. 8. The same is true of B. acidi 
laclici (Huppe) and B. acidi lactici (Gunther). 4. The liquefying and other 
bacteria of putrefaction are not hindered in their growth by borax, but after 
a time they perish spontaneously. 5. In the first few days Hueppe’s lactic 
acid bacteria are present in greatest number, especially in untreated milk, but 
they are succeeded later on by those of Gunther. The greatest number of 
colonies occurs on the second and third day. From the sixth to the eleventh 
day there is a considerable diminution in tbe number of colonies in pure 
milk as well as in boraxed milk. 7. The surviving cocci were almost exclu- 
sively air cocci, chiefly micrococcus candicans (Flugge). 
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in pamphlet form will, if desired, be furnished to authors in lieu of compensation, 
provided the request for them, he viritten on the manuscript. 

All communications should be addressed to 

Dr. Fbakcis E. Packard, 1831 Chestnut Street, Philadelphia, U. S. A. 




Listerine 

A Non=toxic, Non=irritant, Non=escharotic Antiseptic. 

Absolutely Safe, Agreeable and Convenient. 

Listerine is a well-proven antiseptic agent — an antizy- 
motic — especially useful in the management of catarrhal con- 
ditions of the mucous membrane, adapted to internal use, and 
to make and maintain surgically clean — aseptic — all parts of 
the human body, whether by spray, injection, irrigation, atom- 
ization, inhalation or simple local application. 

Listerine is a swift and sure destroyer of infusorial life ; it 
prevents the various fermentations, preserves animal tissues and 
inhibits the activity, growth and motion of low forms of vege- 
table life: hence Listerine may be relied upon to destroy the 
activity of the living particles which constitute contagion when- 
ever brought into intimate contact therewith. 

uric acid diathesis : Lambert’s Lithiated Hydrangea 


A remedy of acknowledged value in the treatment of all diseases of the 
urinary system and of especial utility in the train of evil effects arising 
from a uric acid diathesis. 


Descriptive literature may be had upon application to the Manufacturers- 

LAMBERT PHARMACAL CO. 

St. Louis, U. S. A. 


Be assured of genuine Listerine by purchasing an original package. 



BROIVIiDIA.sA 

REST-MAKER FOR RESTLESS- 
NESS. IT GIVES CONSISTENT 
NERVE REST. IT DOES NOT 
LESSEN THE SUPPLY OF BLOOD 
TO ANY ORGAN OF THE EOON- 
OMY, AS THE BROMIDES ARE 
SURE TO DO. IT IS A HYPNOTIO. 
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E.R. SQUIBB a SONS, 

36 D0U6HTYST,BR00iaYN,NY 

MANUFACTURERS OF 
STANDARD PHARMACEUTICAl PREPARATIONS 


SANMETTO 


wniNIVICi I I KJ GENITOURINARY DISEASES. ^1 

^ I 

A Scientific Blending of True Sanfal and Saw Palmetto in a Pleasant Aromatic Yeliicle. ' i 


A Vitalizing Tonic to the Reproductive System. 

SPECIALLY VALUABLE IN 

PROSTATIC TROUBLES OF OLD MEN-IRRITABLE BLADDER- 
CYSTITIS-URETHRITIS-PRE-SEN I LITY. 

DOSE}— One Teaspoonful Four Times a Day. OD CHEIVI. CO., NEW YORK. 










'Substitute for^' 


it 






Se' 


LACTO= 

SONATOSC 


^ FERRO" 


r ] 

W:f‘. Vitsl, 


Food for Diarrheal 
Diseases. 




I SOMATOSE 

The Ferruginous Nolrienl 
and Tonic, 







FOURTH EDITION. CAREFULLY REVISED. 

THE MEDICAL NEW5 POCKET FORMULARY 

Containing over 1700 Prescriptions, representing the latest and most approved methods of exhibiting 
and administering medicinal agents. By E. QoiJr Thornton, M. D., Demonstrator of Pharmacy, 
Materia Medina and Therapeutics in Jefferson Medical College, Philadelphia. 

Tvaliet-shaped volume, bound strongly in leather, with pocket, pencil, etc. $1 .SO, net. 

For sale by all dealers in Medical Books. 
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An Important Matter 


Dear Doctor CHICAGO, August i, 1903. 

Old things are passing. The new therapy, Alkalometry, has advanced with such giant 
strides that it is to day the therapeutic method of choice followed by thoirsands and thousands 
of America’s brightest, and best and busiest practicians, and the old-style purveyor of galen- 
icals, who has looked with disdain and commiseration upon our work is now mixing the 
sheep with the goats by attempting to imitate our “ arms of precision.” 

Why has the success of Alkalometry been of such phenomenal character? The answer is 
plain. Because in the alkaloids the doctor has remedies of proven potency and surprising 
strength. Because he knows that when he gives the active principle certain results will 
follow; that the dosage can be arranged so as to yield immediate or gradual effect and an 
effect that can be prolonged indefinitely without either endangering or nauseating the patient 
or creating drug disease. 

Then, too, the practician who uses the alkaloids is ” sufficient unto himself,” he need 
not depend upon that unknown quantity — “the druggist.” He is not liable to suffer from 
the mistakp of an immature or sleepy pharmacist, neither is his patient compelled to wait 
for relief till his prescription can be filled. The doctor is the man for the emergency with 
the means at hand. 

The Alkalometrist has in his case, in an easily administered and pleasant form, every 
remedy likely to be called for and he can within the minute, commence bis treatment and 
order its continuance with a certainty that the right dose will be given at the right time. 
The Purity, the Potency and the Permanency of his remedial agents are beyond 
question. He has to carry no waste, no inert matter, no adjuvants, menstruums or ” bases ; ” 
just a few small delicatel3' tinted and coated granules ; each one of which represents a definite 
amount of the curative principle of his old tried and accepted remedies, and a few compound 
granules of the more desirable remedies which have been found useful in certain conditions, 
but the true Alkalometrist is the man who diagnoses closely and gives the single remedy 
to combat the symptom or symptoms present. 

Let the busy doctor who now staggers under an old-style therapy, and medicine case, 
or he who waits for the tardy messenger or the sleepy drug clerk try to practice for a month 
with the following selection of alkaloids and then let him give his opinion of the new therapy ; 

Aconitine . . Dittitalin . . Hyoscyamine . . Codeine • Podophyllin Sto’ch. arsenate . . Copper 
arsenite . .Quinine arsenate . . Olonoin . . Aloin . .Acid arsenous. .Atropine sulph. . Brucine . .cal- 
cium sulphide . . Cafomel . . Nucit-in . . Boldine . . Berberine . . Hydrastin . . Qelsemlnine . . Iodized Calcium 
. . Camph. monobrom. . . Colchicine . . Emetin . . Ergotin . . Lithium benzoate . . iVtorphine sulph. . . 
Quassin . . Veralrine . Zinc suipho-carb. . .Anticonstipation, .Anodyne for infants. .Caffeine. . Cicu- 
tine .Mercury protoiodide. .Iron arsenate. .Buckley’s Uterine Tonic. .The Triple Arsenates. . 
Intestinal Antiseptics (W-A). 

While the above in uo sense completes the Alkaloidal list yet they are representive 
and will serve the present purpose. If you are not supplied we will send you a nice pocket 
case filled with loo each of any 9 for $t. 00 ; of any 12, $1.50 ; with any 24, $3.00; with any 
32, f4 50 and with each order we will include a year’s subscription to that great exponent 
of American Alkalometry, The Alkaloidal Clinic. 


SQUARE, HONEST OPINIONS 


Your goods give entire satisfacUou. Unquestiou- 
ably they are the best that money can buy. I would 
not use any others if I could help it, and hope 
that I may be able soon to use no other. 

, Idaho Territory, F. E., M.D. 

Your drugs that I am using 1 find all O. K. Wish 
I had known of them 25 y-ears ago. It would have 
been worth something to me then, 

, Tennessee. DR. W. H. L. 

I am pleased with your goods. I find them reli- 
able in every particular. If a correct diagnosis is 
made and good judgment is used in their exhibition, 
they do the business. 

, Michigan. J. M. G., M.D. 


I use quite a number of alkaloids, but I find 
yours give the most general satisfaction. I now use 
no others. 

, Indiana. Dr, J. N. D, 

It is a pleasure to deal with the Abbott Co. for all 
goods come to hand just as promised, always pure 
and of the exact strength and quaity represented. 

, Minn. J. N., M.D. 

I have been in active practice for forty years, and 
my success with your alkaloids, the “new way.” is so 
far ahead of the “old way” that I should be at a loss 
to know what to do without the granules. With the 
little ‘ giants” I can relieve without worrying myself. 

, Mississippi. Dr. L. C H. 


Doctor, please check a trial on this list and send it in. Postpaid for cash with 
order and your money back if not satisfied. Samples and price-list on request. 


The jibbott jllkaloidal Company 

jVeh? York RoVeUSWOOd Station, Chicago San Francisco 
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A CETOZONE is the most notable of intestinal antiseptics. Unlike bi- 
^ chloride of mercury, carbolic acid and other powerful germicides, it is not 
harmful to the human organism, being given internally with perfect freedom. 
Reports from eminent medical authorities indicate that it is the most efficient 
agent in typhoid fever ever brought to the attention of the profession. 


A BALTIMORE PHYSICIAN'S EXPERIENCE IN 25 GASES 

During the past year I have treated twenty-Bve cases of typhoid fever with Acetozone, and 
the results have certainly surpassed my expectations, not a single death having occurred. 

In no case was there delirium or other complication; no tympanites or diarrhea, and no 
hemorrhages. 

Acetozone seemed to render the system immune to the typhoid toxin, so that if the 
patient came under treatment at the outset the disease appeared to be iugulated. 

Even when the patient did not come under observation until the disease was well estab. 
lished, the course of the latter was materially shortened. A marked influence was exerted upon 
the temperature.— James Billingslea, M. D., Baltimore, Sid., in the Atlanta Journal Record 
of Medicine. 


Acetozone is supplied in ounce, half-ounce and quarter-ounce bottles. 


PARKE, DAVIS A COMPANY 

l-aBORATORICS: DETROIT, MICH., U.S.A.', WALKERVILLE, ONT.! HOUNSLOW, ENG. 

□ RANCH houses: NEW YORK. CHICAGO, ST.LOUIS, BOSTON, BALTIMORE, NEWORLEANS, KANSAS 
CITY. MINNEAPOLIS, INDIANAPOLIS, MEMPHIS; LOTIDON, ENG.; MONTREAL, QUE.; 
SYDNEY. N S.W.; ST. PETERSBURG, RUSSIA; SIMLA, INDIA; TOKIO, JAPAN. 
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TRUE 

ANIMAL IRON 




Physicians everywhere are looking for a Blood 
reconstructant that contains every element of nutrition 
of the animal, mineral and vegetable kingdoms, viz.: 
A.nimai Iron; a reconstructant that will supply 
every deficiency in the blood of anaemic patients in 
I ' adequate quantity and quality : one that will nourish — 

\ stimulate — ^assimilate — without tax on the digestive or- 

gans* These requirements are all found in perfection in 

BOVININE 

It Contains 10% Animal Iron* 

20 % Coagulable Albumen, and all the constituents 
of healthy Blood. 

It is thoroughly sterile, requires little or no diges- 
tion, and produces blood corpuscles that Mature. 
Corpuscles of fullness and integrity. Herein lies its 
great superiority over any and all the preparations of 
inorganic iron. Your microscope will prove the truth 
of these facts. Our scientific treatise on Haematherapy 
for the asking. It contains reports of hundreds of cases. 




THE BOVININE COMPANY 

75 West Houston St., New YorK 






FLestores Vitality 

Hydroleine presents to the lacteals a pan- 
creatized cod-liver oil, in a form which 
insures its immediate absorption and assim- 
ilation; stimulates the flow of bile; brings a 
better appetite; checks the dry, hacking 
cough; restores vitality; and steadily increases 
the weight, when plain cod-liver oil fails. 

Sold by druggists generally. 

Samples THE CHARLES N. CRITTENTON CO. 

II5.I17 Fulton Street, New York 

Physicians Sole Agents for the United States 


Koplik on Diseases of Children. 

A Text-Book on Diseases of Infancy and Childhood. By Henry Koplik, 
M.D., Attending Pediatrist to Mt. Sinai Hospital, New York; ex- 
President of American Pediatric Society, etc. ^ 

The' world’s work in Pediatrics during the last decade has been scien'ific and pro- 
gressive. Among the men who have contributed to this advance, none stands higher 
• than the author of this new volume. Fully conversant with the literature of the subject 
in all medical languages, he is pre-eminently qualified to give his readers the benefit of 
the best knowledge at home and abroad. He has covered the entire subject with the 
practical good judgment distinctive of the American mind. His work is richly illu.s- 
trated with engravings and plates, mostly original. 

Octavo, d/5 pages, i6g engravings and 30 plates in colors and monochrome. 

Cloth, $3.00, net; Leather, $6.00, net. 


Le Fevre’s Physical Diagnosis. 

A Text-Book on Physical Diagnosis. By Egbert Ee Fevre, M.D., 
Professor of Clinical Medicine, etc., University and Bellevue Medical 
College, New York. 

From beginning to end of his active career, every medical man, no matter what 
may be his specialty, must understand and be ready to apply the methods of determining 
the condition of the great internal organs. They govern, and must be consulted. The 
methods of physical diagnosis are easy and positive if approached in the right way. 
Dr. Le Fevre has presented them in a text of peculiar clearness and with abundant 
illustration. 

ismo, 430 pages, -with 74 illustrations and 12 plates. Cloth, $2.23 net. 


Lea Brothers & Co. 


NEW YORK: 
111 Fifth Avenue. 
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ANNOUNCEMENTS 


von Bergmann’s Surgery-Ready in December 

A System of Surgery. By Prof. E. von Bergma.nn, M.D., of Berlin; Prof. P. von 
Bruns, of Tubingen, and Prof. J. von Mikulicz, M.D., of Breslau. In five imperial 
octavo volumes of about 900 pages each, abundantly illustrated. Fttll prospectus sent upon 
request. 

Morrow on Social Disease and Marriage — Ready in Dec. 

The Relations of Venereal Diseases with Marriage. By Prince A. Morrow, 
M.D., Emeritus Professor of Genito-Urinary Diseases in the University and Bellevue Hos- 
pital Medical College, New York. Octavo, about 450 pages. Amply illustrated. 


Roger on Infectious Diseases —Ready in December 

A Treatise on Infectious Diseases. By G. H. Roger, M. D., Professor of the Faculty 
of Medicine, Paris. Authorized translation by M. S. Gvbriel, M.D., of New York. Octavo, 
Soo pages, illustrated. 

Kiistner’s Gynecology-shortiy 

A Text“Book of Gynecology, for Students and Practitioners. By Dr. Otto 
Kustner, Professor of Gynecology at the University of Breslau, and Director of the Gyne. 
cological Clinic. Translated by Henry D. Beyea, M D,, Instructor in Gynecology in the 
University of Pennsylvania, In one octavo volume of about 400 pages, with 260 engravings. 


Blood good’s Principles of Surgery —Preparing 

A Treatise on the Principles of Surgery. For Students and Practitioners. 

By Joseph C. Bloodgood, M. D., Associate in Surgery, Johns Hopkins University Medical 
School, Baltimore, Md. In one octavo volume of about 1000 pages, richly illustrated. 


Richardson’s Abdominal Surgery — Preparing 

A Practical Treatise on Abdominal Surgery. By Maurice H. Richardso.v, M.D., 
Professor of Clinical Surgery in Harvard University Medical School, Boston. Very hand- 
some imperial octavo of about 800 piges, profusely illustrated with engravings and colored 
plates from the author’s collection. 


Allen on Radiotherapy and Phototherapy — Preparing 

A Treatise on Radiotherapy and Phototherapy. By Charles Warren.ve Allen, 
M.D., New York. In one octavo volume of .about 500 pages, illustrated. 


Kelly’s Practice of Medicine — Preparing 

A Manual of the Practice of Medicine, For Students and Practitioners. By 
A. O. J. Kelly, M.D., Instructor in Clinical Medicine in the University of Pennsylvania. 
In one octavo volume of about 600 pages, illustrated. 


Lea Brothers & Co. 


NEW YORK 
lit Fifth Avenue 
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To obtain immediate results in 
Anaemia, Neurasthenia, 
Bronchitis, Influenza, Pulmonary 
T uberculosis, 

and during Convalescence after 
exhausting diseases employ 


ow$’ $ynip 


♦ 

♦ 

♦ 

♦ 

♦ 



or 


opbospbitcs 


Contains — Hypophosphites of Iron, 

Quinine, Strychnine, Lime. 

Manganese, Potash. 

Each fluid drachm contains the 
equivalent of I -64th grain of 
pure strychnine. 

Special Note.— 

Fellows' Hypophosphites 

fs Never Sold in Bulk. 

Medical letters may be addressed to 
MR. FELLOWS, 

26 Christopher St., New York. 
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Buffalo WATER 

Prof. GIUSEPPE UPPONI 

Physician in Ordinary to the Late POPE LEO XIII and to His 

Holiness POPE PIUS X. 


Principal Physician ol the Hospital ol San Giovanni Calibrita (del 
Fatebene Fratelli) oi Rome — Member oi Academy of Rome. 


Rome, August 24, 1903. — In the hospital of San Giovanni Calibrita (del Fatebene 
Fratelli) in Rome, directed by myself, I have largely experimented with the natural 
mineral water placed in commerce under the name of BUFFALO LITHIA WATER 
and am glad to be able to attest that, by its richness of composition of Lithia, it is of 
marvelous efficacy, in cases of gout, of chronic, articular, and muscular rheumatism, of 
hepatic congestions and functional disorders, of gastro-intestinal dyspepsia, of gravel 
and renal insufficiency, of light nephritic affections and of all the various forms of uric 
acid diathesis. 

The same water is also to be recommended highly in the initial processes of arterio_ 
sclerosis and in obstinate forms of bronchial asthma. May also be used as a good table 
water. So much I declare for the truth. (Signed) Prof. GidseppE Lapponi. 


ADDITIONAL MEDICAL TESTIMONY 
ON REQUEST. 


Proprietor, BUFFALO LITHIA SPRINGS, Virginia. 


WITH 


Best Norwegian Cod Liver Oil with WIALTINE, 
in, which, by the vacuum process, 
rancidity is prevented and disagreeable 
odor and taste of the oil removed. 

Base a Powerful Reconstructive 

Contains no Inert Emulsifier 

DOES NOT DISTURB DIGESTiON NOR OFFEND THE PALATE 

Is an Active Starch. Digester and Tissue Builder. Produces Rapid Improvement in 
Appetite. Is used where “Emulsions” cannot he tplerated. 

A complele list ol Maltine Preparations and (heir lormulae will be sent on appitcalion. 


The MALTINE COMPANY, 

{Please mentloa ibis Journal) 
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REPORT OF A CASE OF SARCOMATOSIS CUTIS, TOGETHER 
WITH AN ANALYTICAL STUDY OF FIFTY OTHER 
CASES COLLECTED FROM THE 
RECENT LITERATURE. 

By J. C. Wilson, A.M., M.D., and Frederick J. Kalteyer, M.D., 

OF PHILADELPHtA. 

The following case observed in the medical service of the Jefferson 
Medical College Hospital during the past winter is placed upon record, 
because it illustrates one of the varieties of disseminated malignant dis- 
ease involving alike the viscera and the skin. The opportunities for 
the clinical study of this disease during part of its course and for the 
investigation of the cutaneous lesions were ample, but circumstances 
rendered a post mortem examination impracticable : 

Pigmented mole upon the forehead ; rapid growth after injury, with great 
vascularity ; removal by operation, followed by the formation of a normal 
scar ; the appearance about the time of the operation and shortly afterward 
of disseminated nodules in the skin and siibeutaneous tissues ; rapid irreg- 
ular enlargement of the liver-, enlargement of the spleen; rapid ivasting ; 
fatal termination. 

Mrs. M. B., aged twenty-six years ; occupation, housewife ; birth- 
place and residence, Pennsylvania.; admitted into the Jefferson Medi- 
cal College Hospital, December 27, 1902 ; discharged January 13, 1903. 

Family History. The patient’s mother, father, four sisters, and one 
brother have been in excellent health. Two paternal aunts died of 
consumption. Some years ago her father suffered from a tumor of the 
face situated just beneath the eye, which was successfully removed by 
operation, and subsequently manifested no signs of recurrence. The 
patient could give no further details concerning this growth. 

Personal History. During childhood the patient bad measles, chicken- 
jiox, and whooping cough, and since these illnesses, until the present 

VOL. 126, NO. 5.~NOVESrBER, 1903. 
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trouble begau, she enjoyed fairly robust health. Menstruation was 
established at the age of seventeen years ; the periods, which lasted from 
four to nine days, have always been irregular and painful. On Decem- 
ber 6, 1901, she was married, and in May, 1902, gave birth to a child 
after a difficult labor. There was laceration of the perineum, Avhich 
was immediately repaired. The child, which was fed upon the breast 
until a few weeks prior to the patient’s admission into the hospital, ap- 
peared to be healthy. 

Since childhood the patient had a small pigmented mole on her fore- 
head. It was injured during the spring of 1901, by a blow against a 
hard object, producing slight contusion of the mole and the circum- 
jacent tissues, but as the injury only caused temporary discomfort 
the incident attracted no special attention. A short time afterward 
the mole began to grow rapidl3’’ ; it became exceeding]}' vascular, and 
on numerous occasions it bled ; sometimes after a slight jar of the head 
or by rubbing of the forehead. On one occasion an attack of vomiting 
brought on a profuse hemorrhage from its surface. The tumor was 
dark purple, of soft texture, pediculated, hung over the left eyebrow, 
and measured 6 or 6 cm. in its longest diameter. Earlj' in June 1902, 
it was excised. Healing was slow and at this time there was some evi- 
dence of recurrence in the granulating wound, which disappeared after 
the application of some caustic preparation. A small nodule made its 
appearance just iu front of the tragus of the left ear before the primary 
growth was removed. During August, 1902, she complained of pain 
referred to the left side of the abdomen and lower thorax, and later of 
pain in the opposite side, where it was constant and severe at the time 
of admission to the hospital. The illness progressed rapidl}’, and for 
the greater part of the two months prior to admission she was confined 
to her bed on account of general weakness. During this period her 
appetite was greatly impaired, she often vomited after taking food, her 
bowels were constipated, and she lost at least twenty-five pounds in 
weight. For a few weeks prior to her admission she was unable to 
urinate, which necessitated the use of the catheter. 

About ten days before entering the hospital a number of small nod- 
ules appeared over the surface of the body ; some Avere confined to the 
skin, some to the subcutaneous tissues, Avhile others were more deeply 
situated. 

Physical Examination. The patient presented signs of extreme ema- 
ciation. The skeletal development was normal. She was exceedingly 
nervous, a condition which, under observation, was subsequently found 
to be due to a craving for opium. The fact that she was in the habit 
of taking opium was not known to the patient or the attending physi- 
cians of the hospital for several daj'S. She became quite comfortable 
upon the administration of heroin, the nervousness disappearing almost 

entirely. ,, i . i 

On the left side of her forehead, 3 cm. above and nearly parallel with 
the eyebrow, there was an elongated, slightly depressed reddened scar 
about 4 cm. in length, marking the site from Avhich the original growth 
was removed. There were scattered irregularly over the surface of the 
body, hemispherical, oval, and roundish nodules, varying in diameter 
from a few millimetres to a centimetre (a few exceeded this size), 
situated cutaneously or embedded in the subcutaneous tissues Avith 
freely moA'able skin oA'er them. These tumors were slightly tender to 
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the touch, of rather firm consistence, and presented no evidences of in- 
flammation. T.wenty-five nodules were found on the anterior surface 
of the thorax and abdomen, this being the area of densest distribution. 
The back, neck, and extremities showed numerous nodules, and a few 
were present upon the face. Over the seventh rib posteriorly on the 
left side a neoplasm was found attached to the periosteum, and over 
the ensiform cartilage there was a large nodule, the skin over which 
showed slight bluish discoloration. (Fig. 1.) 

Fig. 1. 



Disseminated sarcomatous nodules of the skin. 

The liver was irregularly enlarged and tender ; its lower margin 
extended to about four fingers’ breadth below the costal arch in the 
right midclavicular line ; its anterior surface was markedly uneven. 
The hepatic enlargement produced broadening of the base of the chest 
and marked abdominal distention, the right hypochondriac and epigas- 
tric regions being especially prominent. The rise and fall of the liver 
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on inspiration and expiration could be plainly made out through the thin 
abdominal wall, and stomach peristalsis was also visible. The spleen 
was somewhat enlarged. The axillary and cervical lymphatic chains 
were not palpable, but the inguinal glands were slightly enlarged. The 
heart and lungs appeared normal. 

A urine examination made on December 29, 1902, gave the follow- 
ing results: Quantity in twenty-four hours, 570 c.c.; color, amber; 
transparency, clear ; specific gravity, 1020 ; reaction, acid ; urea, 2.2 
per cent.; albumin, a trace present; sugar, not present; melanin, 
present. 

Microscojnc Examination. Amorphous urates and squamous epi- 
thelium. 

A blood examination made on December 29, 1902 showed : ery- 
throcytes, 4,490,000 per e.mm,; leucocytes, 2800 per c.mm.; hasmoglobin, 
90 per cent.; color index, 1.0 per cent. Differential count: polynu- 
clear neutrophiles, 90 per cent.; large lymphocytes, 1 per cent.; small 
lymphocytes, 7 per cent.; eosinophiles, 2 per cent. 

On admission irritability of the stomach was a prominent symptom ; 
the patient vomited frequently after taking nourishment or medicines, 
therefore, feeding by the mouth was discontinued and nutritive ene- 
mata consisting of an egg, peptonized milk and whiskey, were given 
three times daily. With this treatment the vomiting subsided and the 
patient was subsequently fed b}' the mouth. One grain of sodium 
cacodylate and one-twelfth of a grain of heroin were administered by 
the mouth three times a day. The patient was catheterized at eight- 
hour intervals. 

On December 31st the patient’s consent was obtained to the removal 
of one of the nodules for microscopic study; a small tumor of the 
skin of the left thigh was excised. This growth was rather firmly at- 
tached to the fascia covering the muscle ; it was soft and had a dark 
bluish color. 

Report of the JSisiological Examination of the Tumor. 

The tumor excised from the leg was examined in the laboratories of 
the Jefferson Medical College Hospital by Professor Coplin. The fol- 
lowing is an abstract of his report : 

The specimen submitted for examination consisted of two small, irreg- 
ularly ovoid fragments of soft tissue, grayish-pink in color, measuring, 
respectively, 0.5 cm. by 6 cm. by 3 cm. by 4 cm. They were fixed in 
a saturated alcoholic solution of bichloride of mercury, dehydrated 
and hardened in alcohol, infiltrated and embedded in paraffin and 
sectioned. The sections were stained by the usual laboratory methods. 
(Fig. 2.) 

Histologically, the sections consisted almost entirely of cells with a 
small amount of intercellular reticulum of fibrillated connective tissue. 
The cellular elements varied greatly in size ; the smallest measuring 
from 6/^ to 8fi, and the largest from 18/i to 20//. All intermediate 
gradations were observed. The shape of the cells also varied — some 
were oat-shaped, a few were spindle formed, but most of them spher- 
oidal. Some of the cells had a relatively large nucleus bounded by a 
faintlj’ staining or extremely narrow zone of protoplasm, which in many 
instances was granular. 
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With respect to the tinctorial peculiarities of the cells, some of the 
nuclei stained intensely, almost black ; such nuclei, when not showing 
mitoses, were usually tinged uniformly. Other nuclei reacted faintly, 
the chromatin appearing fragmented or dotted here and there, inside 
of what appeared to be a nuclear membrane. Many of the cells ex- 
hibited mitotic figures ; the greater number of these w'ere atypical. 
The periphery of the perinuclear protoplasm of many of the cells was 
indefinitely outlined. 


Fig. 2. 



Section of tumor. Report No. 2053. a a. Blood channels walled by tumor cells and contain- 
ing a few erythrocytes. 6. Small strands of connective tissue ; similar fibroids are scattered 
irregularly throughout the field, c. Pigment granules ; other particles of pigment can be seen 
between the cells at a number of points. The extreme variations in size, shape, and relation 
between nuclear and protoplasmic bulk and differences in tinctorial reaction are conspicuous 
throughout the section. 


Fine, irregular, yellow and yellowish-brown granules were scattered 
here and there throughout the sections examined. The distribution 
of this pigment was so inconstant that no effort was made to determine 
its microchemical character. Mast-cells were not present in the tumor, 
but were found in a narrow, irregular zone of fat bordering one of the 
margins of the tumor. The periphery of the tumor could be outlined 
with a fair degree of sharpness ; in some areas crowding of the cells and 
adjacent structures was a conspicuous feature, but at no point was there 
any indication of a tumor capsule. 

There were distributed throughout the cell mass numerous spaces 
lined with tumor cells ; which evidently represent the channels through 
which the neoplasm received its blood supply. 

Diagnosis. Spindle- cell sarcoma. 
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On January 4tli (eight days after admission) at least a dozen new 
nodules had made their appearance over the abdomen, and about five 
or six on the back. 

On January 10th hepatic dulness extended downward in the right 
midclavicuiar line to a point one finger’s breadth below the level of the 
umbilicus, and in the median line to the umbilicus. Tenderness over 
the liver had increased. The spleen had increased in size, its dulness ex- 
tending two fingers’ breadth below the edge of the ribs. Slight impair- 
ment of pulmonary resonance was elicited below the left clavicle. 

On January 13th the patient returned to her home. A communica- 
tion received from her physician stated that she died on February 24th. 

After returning to her home the disease made rapid progress ; the 
liver continued to enlarge ; there was a great increase in the number 
of nodules over the body ; oedema of the extremities showed itself, and, 
just prior to her death, the lower extremities became paralyzed. The 
physician also noted that some of the tumors ulcerated and a few dis- 
appeared. 

The malignant melanotic growths arising from pigmented moles or 
njevi were considered by all writers as sarcomatous, until Unna, in 
1892, disputed this view and claimed that they were of epithelial origin. 
Unna maintains that pigmented tumors springing from nsEvi are of epi- 
thelial origin, and that the nrevus cells are really epithelial cells, which 
during the embryonic period or in the first j'ear of life are snared off 
from the epidermis. The researches of Gilchrist, Waelsch, Kroma^^er, 
and others confirm this view. Many pathologists, among whom may be 
mentioned Bauer, Green, Hansemann, Ribbert, and Lubarsch, do not 
support Unna’s contentions, and most sj'stematic writers on derma- 
tology, while seemingly in favor of accepting the conclusion of Unna, 
still classif}' these neoplasms under the general heading of sarcomatosis 
cutis. From the clinical standpoint, however, this form of malignant 
disease is practically identical with the generalized melanotic sarcoma 
springing from the choroid. Recently Johnston reported an interest- 
ing case of perithelial sarcoma of the armpit, followed by disseminated 
growths in different parts of the bodj^ which developed after injury of 
the forearm at the site of a pigmented nrevus. This author writes that 
“ it is not safe to generalize to the extent of saying that all neoplasms 
arising from urevi are carcinomata.” This mooted question remains a 
problem for future research. 

Our case undoubtedly belongs to the so-called generalized melanotic 
sarcoma, or to the so-called nrevocarcinoma, although the almost com- 
plete absence of discoloration of the skin overlying the nodules, and 
the scanty distribution of melanotic pigment in the tumor examined, 
suggest that it approaches a border-line type between the generalized 
melanotic and the generalized non-pigmented sarcomata. The clinical 
aspects of the case are typical of those described in the literature as 
generalized sarcoma, in which malignancy follows a nmvus tumor. 
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The interest this case aroused suggested a review of cases in the recent 
literature described under the general designation of a multiple sarcoma 
of the skia, and the results of this investigation form a part of this 
communication. These cases have been analyzed and tabulated, with 
the view of determining the relative frequency of the different varieties 
and to ascertain some of the clinical features in a series of fifty cases. 
The wide range of their clinical manifestations, the variations from the 
generally recognized typical types, which are by no means infrequent, 
their obscure etiology, and the complex and diverse pathological views 
entertained by different authorities on the subject of sarcomatosis cutis, 
render classification most difficult. The cases have been arranged in 
the following three groups : (1) multiple melanotic sarcomata ; (2) 

multiple non-pigmented sarcomata ; and (3) multiple, pigmented, hemor- 
rhagic sarcomata. 

Twenty-six per cent, of the cases belong to the group of multiple 
melanotic sarcomata of the skin, 26 per cent, to the second group, the 
multiple non-pigmented sarcomata, and 48 per cent, to the third group, 
multiple, pigmented, hemorrhagic sarcomata. 

In the melanotic group the youngest subject, in which the age was 
reported, was twenty-one years, the oldest sixty-five years, and the aver- 
age forty-three years and nine months. Sex does not appear to have 
any marked predisposing influence ; males were attacked more often 
than females in the proportion of about six to four. With respect to 
the situation of the primary growth, no part of the body seems especially 
susceptible. Of great interest, however, is the fact that in 69 per cent, 
of the cases the primary growth had its origin in a mole or naevus, and 
in some of these traumatism of the mole seemed to act as an exciting 
cause. Eves recently analyzed the record of melanosarcoma in the 
London Hospital daring a period of twenty years and found 45 cases, 
of which 33 occurred in the skin ; out of this number 26 began in 
pigmented moles, and he points out that in a few cases a history of irri- 
tation by scratching of a mole was obtained. In our tabulated cases 
of melanotic sarcoma mention is made of enlargement of the lymphatic 
nodules in six cases, or in about 46 per cent. The prognosis of multiple 
melanotic tumors of the skin is highly unfavorable, and the duration 
of the disease comparatively short. It was impossible to determine the 
exact length from the histories of the cases studied, as many were re- 
ported during the progress of the illness ; the shortest course was meas- 
ured by a period of weeks, while in the longest duration .death occurred 
after a period of ten years ; the average duration slightly exceeded 
three years. Eves found the average duration of life in melanoma in 
his series between two and three years, and sometimes prolonged as long 
as ten years. 
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The treatment of multiple melanotic sarcoma is most unsatisfactory. 
Early surgical interference was practised in several of the cases studied 
without apparently influencing the rapid metastasis which followed, 
although many instances can be found in the literature which demon- 
strate that early excision of the primary growth is not followed by 
recurrence. Whiteside reported a case of melanosarcoma in a female, 
aged fifty years, which had its origin in a mole on the right foot, in 
whom amputation was performed without preventing subsequent metas- 
tasis, but he nevertheless holds that radical surgical interference should 
be practised early in such cases. He advances the following conclu- 
sions : (1) a mole on the foot in a middle-aged person should be ex- 
cised ; (2) an ulcer beginning in a mole on the foot demands immediate 
and radical surgery ; (3) the prognosis of ulcerated moles should be 
guarded even where the growth seems non-malignant. Potassium 
iodide, arsenic, and other drugs of the so called alterative group have 
been tried without effect. 

Inoculation experiments were unsuccessful. Hensen and Nolke in- 
oculated rabbits with melanotic tumors excised at autopsy without subr 
setjuently producing sarcoma or pigmentation of the skin, and Gilchrist 
injected sterile bouillon containing fragments of a sarcomatous nodule 
into a dog without causing subsequent tumor formation. 

The multiple, non-pigmented variety shows variable clinical and 
pathological features. In the above tabulated cases the average age of 
the patients is between thirty-nine and forty years. A case was found 
in which it occurred in the newborn, and one as late as seventy-six 
years. Males were attacked more frequently than females in a pro- 
portion of about two to one. The primary seat in some cases was cuta- 
neous, in others subcutaneous. In about 30 per cent, of the cases the 
lymphatic glands were enlarged. E’othing definite can be said of the 
rapidity with which metastasis develops ; the internal organs were 
involved in some cases, while in others they were apparently healthy, 
with extensive cutaneous dissemination, nor can a definite opinion be 
formed of the duration, as in some of the cases the date of the onset 
could not be determined, in others the reports were made while the 
disease was still in progress, and in two death resulted from other 
causes. In some of the cases the duration of the disease was short, with 
a fatal issue, while in others it existed for a few years, and in one as 
long as six years. Kegarding the treatment the administration of 
arsenic was, as a rule, without influence, although in a few cases this 
drug appeared to have a favorable effect. 

The third group— multiple, pigmented, hemorrhagic sarcoma— has 
attracted much interest, and also represents a form of varied symptom- 
complex. Its pathology is even less definite than that of the other two 
varieties. The tumor formation usually begins upon the extremities. 
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and may attack the dorsal surfaces or the soles of the feet, backs or 
palms of the hands, then spread to other parts of the extremities, and 
may finally involve the trunk, face, and mucous membranes, and ex- 
ceptionally the internal organs ; not infrequently several parts of the 
body are attacked simultaneously or at short intervals. The tumors 
usually show bluish-red discoloration, and the circumjacent skin of the 
involved area is usually swollen, indurated, and discolored. In a case 
reported by Bernhardt the sarcomatous process involved nearly all the 
tissues of the foot. 

The course of the disease is variable, lasting several years and some- 
times prolonged as long as five years or seven years, and may ulti- 
mately end in recovery. This form of malignant disease is generally 
regarded by writers as sarcomatous, although many eminent dermatolo- 
gists oppose this view. In a case recorded by Sequiera the histological 
examination in many respects resembled an inflammatory swelling, and 
Stravino suggests the possibility of an infectious origin. The prognosis is 
not so grave as in the two other forms ; Bernhardt and Scholtz report 
cases which terminated in recovery after amputation. Treatment with 
arsenic appears to have a favorable influence in modifying the course 
of the disease, and in some cases recovery has followed. In our tabu- 
lated cases of multiple, pigmented, hemorrhagic sarcoma, the average age 
of the patients is fifty-three years, the youngest subject being twelve 
years, the oldest eighty-six years. Sex seems to have a predisposing 
influence, as males are attacked much more frequently than females. 
Of twenty-one of our cases in which the sex was noted twenty were 
males. 

In conclusion, we wish to direct attention to the great danger that a 
mole may take on active growth, and be transformed into a malignant 
tumor by traumatism at its site, such as scratching, slight contusion, or 
cutting, and, finally, to the importance of early radical surgical inter- 
ference in those cases in which tumors spring from pigmented moles. 
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UNOINAEIASIS IN TEXAS.* 

By Alden J. Smith, M.D., 

PROFESSOR OF PATHOEOGY, IWIVERSITY OF PENNSYLVANIA. 

(From the Pathological Laborotor 3 ' of the University of Texas. 1903, No. G.) 

Introductory". Some years since the writer, interested in conse- 
quence of having frequently met with various human parasites in tlie 
work of the Pathological Laboratory of the University of Texas, elicited 
from the venerable Ferdinand Herff, of San Antonio, in the course 
of a conversation concerning his experience with parasitic worms, a 
number of interesting data upon the subject, and later had the pleasure 
of inducing Dr. Herff to publish these experiences. In one of his 
articles,^ Dr. Herff refers to his having met certain small round worms 
in the intestine of a Mexican woman who had died in his care, wliicli, 
at the time of the autopsy, he had regarded as young ascarides, and 
had neglected in consequence, but which at the time of writing he was 
disposed to believe, as he recalled the specimens, to have been examples 
of xincinavici duodciicili^. In 1895 (by mistake stated 1893 in the article 
of Dr. 3M. C. Schaefer in Medical Neivs, October 26, 1901, and quoted 


• Rend in Section of Medicine. American jredtcal Association, New Orleans. 1903. 

■ Trims. Tesn.s .State Medlc.al Association, 1891 ; Texas Medical Journal, June, 1891. 
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thence by Stiles and others), while demonstrating in class the microscopic 
features of fecal matter (obtained from the common closet of the college 
and supposed to be normal), the writer encountered ova which at first, 
from ignorance of the subject, he supposed to be those of oxyuris vermic- 
ularis, but which after further study at the time were determined as 
those of uncinaria duodenalis. Although what at the time was believed 
a reasonable effort was made to discover the host of the worms, the 
search was not successful. A number of times during the following 
years in the intestines of experiment dogs the writer came upon 
examples of the allied species uncinaria canina, and was inclined to 
believe that the prevalence of the latter could be regarded as suggest- 
ing fit conditions in the same locality for prevalence of the human 
species. Moreover, in several instances be had found peculiar small 
ecchymotic wounds in the upper part of the small intestine of human 
beings at autopsy, similar to those found in dogs which have been in- 
fested by hookworms, from which again the suspicion of human 
uncinariasis arose; and, although the worms were not found in these 
particular instances, this failure may easily be understood when it is 
stated that in the routine autopsy work the unopened intestines were 
formerly always handed over to a laboratory servant, to be opened and 
washed before examination was made of the interior appearances, under 
which circumstances it is quite likely that any parasites present were 
unnoticed and washed away. Finally, in 1901, in a case in the United 
States Marine Hospital Wards in St. Mary’s Infirmary under the 
care of Acting Surgeon William Keiller, Dr. M. Charlotte Schaefer, 
while examining the stools for amoeba coli, encountered certain bodies 
which she brought to the writer for identification. They were recog- 
nized as the ova of the hookworm, and after Dr. Keiller, with this 
knowledge in his possession, had administered a suitable dose of thymol, 
followed by salts, there were obtained from the discharges a few 
more than one hundred examples of the worm. This case' has been 
reported by Dr. Schaefer.^ Within a day or two after this discovery 
(the ova from this case having in the meantime been demonstrated to 
the medical class) the class Avas working over some presumably normal 
human fecal matter taken from the common closet of the school, Avhen 
several of the students called the attention of the demonstrator in 
charge. Dr! William Gammon, to the existence of the same ova in 
this specimen, and on investigation they were found in large numbers 

' The parasites from this case are in possession of the writer and have been identified 
as examples of xincinaria americana. It is of interest to add that in this case not only 
were the above-mentioned ova met with, but also a number of eggs of the whipworm and 
numerous amabx coli. Subsequently one male Cricliocephaltts dispav was obtained from the 
stools, but no more at any time. At autopsy some months later a small, shrivelled hydatid 
cyst was found in the liver, and in the lungs and pericardium advanced tuberculosis. 

” Trans. Texas State Medical Association, 1901 ; Medical News, October 20, 1901. 
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in a large proportion of the class preparations. After this discoverj' 
the writer posted upon the college bulletin board an announcement of 
the fact and its importance, indicating the particular apartment of the 
closet and the approximate time of the deposit of the feces therein, and 
asking that any of the students recalling the use of this apartment at 
about the stated time should communicate with him. Several persons 
thus applied, and microscopic examination of their passages was made, 
but without discovery of any of the ova. These occurrences took 
place in the latter part of February, 1901. In the latter part of the 
following month it happened that with this positive knowledge of the 
existence of the parasite in the intestines of at least one or more of 
the students the writer noted a distinct eosinophilia in the blood of two 
students who, among others, applied at this time for examination for 
the parasite of malaria, and was led thereby to suggest examination of 
the stools for the possible discovery of these parasites as a complication 
in each case. In the feces from each of these cases (Cases I. and 11.) 
the ova of the hookworm were found, and in the blood of the first the 
malarial organism was also afterward encountered by the writer ; but, 
unfortunately, the latter gentleman almost immediately left school 
without notice to the writer, and the discovery of the ova was not fol- 
lowed by the removal of the parasites themselves. The second was, 
however, presently given thymol, and the worms obtained in the stools 
passed thereafter. 

These two instances of the discovery of the hookworm in persons 
living practically all their lives in Texas, and hence having acquired 
the parasite from conditions prevailing in the State, together with the 
other data above mentioned, caused the writer to undertake the exam- 
ination of the stools of as many of the students in the school as could 
be induced to submit specimens to him. It was thought that the group 
of medical students coming from many portions of the State would 
serve in an unusual degree as an index of the population of the State, 
and the discover)^ of the parasites in persons whose homes were widely 
distributed would establish in an unquestionable manner the prevalence 
of the worm as a native entozoon of this general district of the country. 
In the search thus undertaken the writer was materially aided by the 
following gentlemen, then members of the Junior Medical Class, whom 
he wishes here to thank for their assistance : J. J. Terrill, W. A. 
Allison, J. R. Elliott, D. H. Lawrence, O. H. Plant, C. D. Cantrell, 
and M. R. Sharp. With the co-operation of these gentlemen the writer 
was able, between May 7 and June 12, 1901 (the latter date being the 
time of finishing the final class examinations in the school and the time 
when the undergraduates, as a rule, left Galv^’eston), to examine with 
a fair degree of care eighty-six examples of feces submitted by as 
many individuals (inclu.sive of a few previously examined by the writer). 
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In this group of eighty-six individuals eight persons were found to be 
infested with hookworms ; and doubtless had it been possible to have 
extended the search throughout the entire student body, as at first 
planned, in the remaining one hundred and fifty or more, other in- 
stances would have been discovered.^ It has been a matter of regret to 
the writer that he has been unable, because of imperative school duties, 
to supplement this original series by other investigations in the same 
systematic and a more thorough manner. 

In addition to these, it is not improper to add at this date that 
several other cases have been recognized in the wards of the hospitals 
of Galveston by some of the colleagues of the writer, which will doubt- 
less be published in the future, and that one case has been reported 
to the writer by Dr. J. S. Wooten, from Austin, Texas, and two cases 
by Dr. W. D. Jones, from Marshall. To date, as far as the writer is 
aware, these cases comprise those which have thus far been recognized 
from the State of Texas (from which the uncertain but probable case of 
Herff and the proved case of Dr. Schaefer should be excluded as being 
both of Mexican origin) ; but in the light of numerous discoveries of 
the parasite elsewhere in the United States, particularly following the 
brilliant investigations conducted by Dr. Charles Wardell Stiles,* 
zoologist of the United States Public Health and Marine Hospital 
Service in the Carolinas and Georgia, these findings indicate the 
probability of a wide and important prevalence of this zooparasite in 
Texas, and also in the general district of the South Atlantic and Gulf 
States. 

Details of the Writer’s Cases. The distribution of seven of 
the eight cases mentioned in the present series is indicated by the 
linear-shaded counties in the accompanying map of Texas (Fig. 1), the 
stippled counties representing the home counties of those students 
examined but not found infected. The eighth infested individual prior 
to his life in Galveston as a medical student has had no permanent 
residence for years ; was originally from the western part of Louisiana, 
but had been employed in various occupations at various times in 
Texas, Louisiana, Indian Territory, Arkansas, New Mexico, Mexico, 
and Colorado. For this reason his home is not indicated in the map. 
In all the counties indicated as the homes of persons found to be in- 
fested the observation of Stiles (stip. cif.) that the disease is especially 
prevalent in sandy districts is well borne out. Ked River County (77) 
is in the greatest portion sandy, with red clay subsoil, and its water 

1 It may be noted as a matter of further interest that In addition to the cases of nncinaria 
there were encountered in this series one case of trichoceplmhis clispar, one of tienia medio- 
canellaia, eigliteen of amoeba coil, and eight of trichomonads and other infusoria. 

- Bulletin 10, Hygienic Laboratory, United States Public Health and Marine Hospital Service, 
Washington, D. C. 
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supply is largely from surface wells; Leon (139), Bastrop (179), 
Harrison (95), and Shelby (124) counties may be similarly described 
(the last named has a small section of black river bottom land) ; the 
extreme east and west of Houston County (141) is black river bottom, 
the centre sandy, with red clay subsoil ; the western and southern por- 
tions of Austin County (244) are black, approaching the “ black waxy ” 
type, its Brazos River bottom land is a red loam, its centre is sandy. 
All these districts depend mainly on surface wells for their water 
supply. 

The eight cases included in the present series may be outlined as 
follows : 

Case I. — H., male, aged twenty-two years, medical student ; has 
resided in Shelby County (124) all his life, save that for a year he worked 
on the H., E. and W. Railway between Houston, Texas, and Logans- 
port. La., and after November 15, 1900, was in Galveston in attendance 
upon his medical course. At his home the water supply was invariably 
from surface wells ; during his railway service it was from various 
sources ; surface wells, springs, and creeks ; since his residence in Gal- 
veston from deep artesian wells and from overground cisterns. There 
is no history of dirt-eating or other similar practises, and none of 
ground-itch. Within five years prior to the discovery of the hookworm 
ova in his discharges he had had no severe disease of any type beyond 
a number of malarial attacks, which invariably responded promptly to 
quinine. For about a year, however, he had noted more or less dis- 
turbance of an indefinite type in the abdomen, some irregularity of the 
bowel action, and slight discomfort in the upper portion of the abdomen. 
The patient first consulted the writer in the latter part of March, 1901, 
because of a malaria-like paroxysm the evening before. He was a 
sparely-built man, of medium height, ansemic in appearance, with a 
somewhat drawn, anxious expression, poor circulatory tone, no evidence 
of pulmonary disorder, no appreciated urinary fault, but complaining 
of moderate abdominal discomfort in addition to the history of the 
supposed malarial paroxysm. Examination of the blood at first failed 
to show the presence of h^matozoa, the examination being made ten 
or twelve hours after the chill and the patient having had no quinine 
in the meantime. A distinct eosinophilia was, however, apparent, but 
no numerical determination of the red and white cells and no differen- 
tial count of the leucocytes were made. The presence of the excess of 
eosinophile cells in association with the patient’s appearance and with 
the failure to find the malarial organism in his blood led the writer 
to suspect that this man might be the individual from whom had been 
passed the hookworm ova found in the closet a few weeks previousl}^ and 
a request for fecal matter was made. The following day, in^ a mush}^ 
light-brown stool, the ova in question were quickly found in moder- 
ate numbers and a second blood examination made the same day 
resulted in finding a few ordinary tertian malarial parasites. Quinine 
in large doses was administered, and the patient was urged to submit to 

' None of the parasites having been obtained from this case the precise typeisnnlvnown, 
but It may he inferred that they were, as in the others of the series, examples ol ttncivaria 
americana (Stiles). 



774 SMITH: HHCIHAKIASIS IN TEXAS. 

medication with thymol, ■with a view of ridding him of the worms. 
This he declined, and the malarial paroxysms pereisting in spite of the 
quinine, he shortly, without notifying the writei’, left Galveston, and 
has never returned. Letters from him, however, state that after some 
time he recovered from the malarial attacks, but that his health con- 
tinues to be far from good, the abdominal disturbances being persistent. 

Case II, — ^S,, male, aged twenty-nine years ; pharmacj'^ student ; home 
in Leon County (139), but prior to coming to Galveston to attend school 
he spent some months as a logger in a saw-mill in Angelina County (142). 
In the latter employment he was constantly handling dirty logs, and at 
this time was often forced to drink creek and “branch” water. At 
his home his drinking water was obtained from a surface well. Aside 
fi’om the questionable water supply in Angelina County, no distinct 
dietetic faults were known. At no time in his life did he recall having 
had an eruption comparable to “ground-itch.” While employed 
in Angelina County his health deteriorated to a marked extent ; he 
lost not less than thirty pounds in weight, became decidedly anaemic, 
short-breathed, and much bothered with constipation. He had during 
this period no definite malarial attacks ; but the day before he applied 
to the writer he had a severe paroxy^sm. At time of examination in 
March, 1901, he weighed about 170 pounds (probably ten or fifteen 
pounds less than his usual weight), was somewhat sallow, and com- 
plained of considerable malaise. Blood examination here again failed 
to reveal the presence of the malarial parasite ; but, as in the former 
instance, a moderate eosinophilia was noted, and, for the same reason 
as in the previous case, a specimen of the patient’s fecal discharge was 
asked for. The following day a small number of ova of the hookworm 
were discovered in the stool. Eepeated examinations of the blood sub- 
sequently failed to show the presence of any malarial organisms ; but 
early in the following vacation there was a second malaria-like par- 
oxysm, after the subsidence of which the patient has remained to the 
pre.sent entirely free from this feature. On April 23, 1901, ninety- 
grains of thymol were administered, with the usual precautions as 
to abstinence from alcoholics and oils, after a night’s fasting, and 
followed by a dose of salts after an hour from the last dose of thymol. 
The stools were collected, washed through a sieve of cheese-cloth, and 
two female examples of the iincinaria americana (Stiles) were obtained. 
Owing to press of class work the writer was unable to give attention to 
complete blood study in the case, as was desirable, but put aside several 
smears for a differential leucocyte count. This latter shows an eosino- 
philia of 10 per cent., a marked increase of lymphocytes (40 per cent.), 
with a corresponding decrease in the polymorphonuclear elements (40 
per cent.) ; large mononuclear cells, 8 per cent. There are to be seen in 
the specimens frequent examples of altered red cells and of poly- 
chromatia ; apparently, too, judging roughly from both stained and 
fresh preparations of the blood there existed a distinct relative leuco- 
cy'tosis ; but without exact method, it is, of course, unsafe to insist upon 
this feature. 

Subsequent examination of the stools failed to exhibit the presence 
of more ova, and from the time of the disch-arge of these few worms, 
with the single exception of a chill and fever during the following 
vacation (for which quinine was at once given and Avhich never 
recurred), the patient rapidly and fully regained his health and weight. 
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Although in this case so few of these worms were obtained that the 
writer has been forced to accept the idea that these could not have caused 
the symptoms mentioned above, yet it is to be kept in mind that pos- 
sibly, by some fault in the collection or examination of the stools (which 
is not appreciated, however), a considerable number of the worms were 
lost. Or else it may be that the few actually found represented only 
the remnants of what was once a more serious number in the man’s 
intestine. It seems not impossible that there may have been originally, 
probably at the time of the marked loss of flesh and the anaemia noted 
as having been present when the patient was working in Angelina 
County, a much greater number of the parasites than were obtained 
from the stools after thymol, and that the two actually found were the 
only ones remaining of such a really serious infection, and in this sense 
it is not improbable that much of the symptom-complex narrated may 
have been due to these parasites. At least the rapid and complete 
recovery of the patient’s former health and vigor and the total disap- 
pearance of the abdominal discomfort after relief from these few worms 
would not be inharmonious with such an idea. 

Case III. — G., medical student; aged twenty-one years; stockily 
built ; sallow ; a resident practically all his life in Red River County 
(77), working in the intervals of his school duties upon his father’s farm 
and in a cotton gin. Three years prior to the discovery of the uncinaria 
ova in this case the patient had gone on a long wagon trip through the 
northern tier of counties of the State, west as far as Haskell County (52), 
thence northeast to Wilbarger County (35), thence along the Brazos 
River to Young County (64), and east in a somewhat tortuous route to 
his home — a trip of over 500 miles, during which time the water supply 
was uncertain and usually bad, taken from surface wells, ponds, creeks, 
and similar sources. At his own home the water supply was derived 
from cisterns, and in Galveston, since his first entrance into the medical 
school, from cisterns and deep artesian wells. Early in his life, from 
his ninth to his twelfth year, he had suffered from an obstinate diarrhoea, 
but had quite recovered from this, and for some years his health had 
been perfect. Since the Haskell County trip, however, he had noted 
continuously more or less abdominal disturbance : diarrhoea alternating 
with constipation, with occasionally small amounts of blood distinguish- 
able in the feces, and usually more or less abdominal discomfort if not 
actual pain. In this case there is the historj’" of the hahit of chewing 
raw cotton in the gin when the patient was engaged at work in the gin, 
but nothing more nearly approaching the “ dirt-eating ” habit ; there 
is no history of “ ground-itch.” During the summer and fall of 1900 
(the jmar preceding the discovery of the parasites) the man was some- 
what pale and weak, and because of the indefinite abdominal disturb- 
ance suspected the presence of intestinal parasites of some sort. During 
the same time there were occasional irregular paroxysms as from 
malaria, promptly ceasing upon the administration of quinine, but 
invariably reappearing if the drug was left off. This continued until 
in Februai'y of 1901, when the haematozoa were sought for and found 
without difficulty, and a persistent and thorough dosage with quinine 
was instituted, since when there have been no further disturbances of 
the sort. During this period, too, the patient noted the development 
of a shortness of breath and slight swelling . about the ankles without 
any important change in the urine. On May 7, 1901, in the routine 
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examination of samples furnished by the class a number of hookworm 
eggs were found in the patient’s feces; and on May 26th, after the 
administration of thymol, as in the preceding case, twenty-four examples 
of the uncinaria americana were obtained. Subsequent examination 
of the stools failed to show the presence of more ova ; and to date of 
writing the patient, now a fourth-year medical student, has recovered 
entirely from all his symptoms, has increased markedly in weight, his 
color fully returned, all signs of circulatory and alimentary fault hav- 
ing entirely disappeared. A blood examination made at the time of 
examination, or shortly after, showed a decrease of the red cells to 
4,100,000 ; white cells, 8000 ; hasmoglobin, 90 per cent. Unfortunately, 
the slide preserved for differential leucocyte count was mislaid, but 
there was a distinct but not very great eosinophilia evident. 

The habit of cotton-chewing referred to in this case is mentioned 
because it is, perhaps, allied to the habit of dirt-eating noted in an 
important proportion of hookworm cases. It would give but little 
opportunity for belief in it as a means of transmission of the embryonic 
worms, which would surely be killed by desiccation if long in the dry 
cotton. The habit here is probably no more than a secondary pica, as 
the pica of chlorosis ; and probably in many dirt-eaters the habit should 
be looked on in much the same light, although, according to the pre- 
vailing views as to the life-history of the parasite, it is possible, of course, 
that at times the habit may be the basis for actual transmission of the 
embryos to the human alimentary canal. 

Case IV.— T., male; junior pharmacy student; aged twenty-one 
years; residence in Bastrop County (179), where he has lived continu- 
ously since birth, save that during bis school vacations he has travelled 
over the greater part of the State, but has never been beyond the State 
limits. At his home the source of drinking water has been from a well 
sixty feet in depth ; water calcic. Has had no important acute sick- 
ness for years prior to the discovery of the parasites in question, hut 
has been subject to griping abdominal pains as long as he can recall 
(could never eat fruit, especially apples, in the evening without bring- 
ing on an attack of this sort, but would always find prompt relief from 
a little spirits of camphor). JSTo chills for at least ten years; no diar- 
rhoea, Three years before the discovery of the parasites he lost nineteen 
pounds in weight from some unknown cause within a period of two 
months, but regained the loss during the following winter. Eight or 
ten years prior to the time of discover}’ of the parasites his legs and 
ankles were frequently extremely painful, and often s\'relled ; but these 
symptoms have not been noticed at all in recent years. Intestinal 
discharges were habitually firm ; never noticed blood admixture. Eo 
dirt-eating habits ; but the gentleman recognized the possibility of con- 
tamination of food from his dirty hands in the course of his farm work 
at home. There is no history of “ ground-itch.” 

On I\ray 8, 1901, numerous egg^ of the hookworm were found, along 
with vast numbers of trichomonads, in the discharges of this individual 
in the course of the routine examination of samples submitted by the 
class; and on May 21, 1901, after the administration of ninety grains 
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of thymol, with the usual precautions, 202 samples of the uncinaria 
americana (Stiles) were obtained. It was from samples from this case 
that material was sent to Dr. Stiles, upon which he has based the 
recognition of the American species of hookworm, a type placed in 
the museum at Washington being from the same case ; specimens from 
the same case being used in preparation of the drawings illustrating the 
present article. At time of examination the patient was a tall, spare, 
sallow young man, with a blotchy complexion, with a slow, weak type of 
movement, and with a habit of expression much as described by Stiles 
{sup. cit.) as characteristic of medium infections. There were no evi- 
dences of the existence of any important disease, and, because of press of 
other work in connection with the final school examinations, no blood 
examination was made. The patient left Galveston the day after the dis- 
charge of the parasites ; in personal letters he has stated that for some 
weeks he felt unusually weak, and during the summer he passed through 
a prolonged febrile course mentioned in his letter as “ slow fever.” On 
October 24, 1901, a letter from the patient stated that he had never 
entirely regained his flesh and strength after this fever, but that his 
color was slowly returning. 

Case V. — McC., white; male; medical student; aged twenty-four 
years. During the past five years has lived for the most part in Texas, 
but, as a railroad operator and as a ranche hand, has been in the 
Indian Territory, Louisiana, New Mexico, Mexico, and Colorado, as 
well ; and in his wanderings has frequently been forced to drink water 
from very questionable sources. For years he has been in exceptionally 
good health, except for an eruption of the nature of a giant urticaria, 
at one time diagnosed by a physician in New Orleans as angioneurotic 
oedema. For years he has had no malarial paroxysms (but, it should 
added, shortly after the discovery of the ova of the uncinaria in his 
stools he had a slight chill, for which, without attempting to find the 
haematozoa, he treated himself with quinine, and has had no recur- 
rence). For two years prior to the discovery of the ova he has suffered 
from attacks of painful diarrhoea, alternating with periods of obstinate 
constipation, with occasional small amounts of blood in the stools, which 
were usually light-colored and soft. No history of “ ground-itch ;” no 
dirt-eating habits (save the possibility of conveying dirt to his mouth 
from his hands when the latter were unclean from work). At time of 
examination of this case there were no symptoms of importance ; very 
few ova were found at this time (May 8, 1901), along with many 
trichomonads and a few paramoecia, and at the request of the writer 
the patient consented to refrain from attempting to get rid of the para- 
sites, in order that some idea might be obtained from the case as to 
their natural persistence in the intestine. At irregular intervals the 
stools have been re-examined, the last successful examination having been 
in the autumn of 1902, the first failure during the Christmas holidays 
of 1902 ; at time of preparation of this article (May 3, 1903) a very 
careful search was again made, but without success, although during the 
entire interval, and at present, the infusoria noted in the first examina- 
tion have been encountered. A differential leucocyte count in a 
specimen of blood obtained at the time of discovery of the ova indicates 
the following proportions of the white blood cells : eosinophiles, 5 per 
cent. ; small lymjihocytes, 23 per cent. ; large lymphocytes, 4 per 
cent. ; polynuclear neutrophiles, 68 per cent. No count of red and 
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white cells was made at the time of the original examination ; recently a 
blood count was made in which a plethora of red cells existed, 5,680,000 ; 
white cells, 7600; hremoglobin (Dare), 90 per cent. There have been 
no symptoms in the interval referable to the presence of the worms, 
and their disappearance has seemed to have had no effect on the 
urticarial eruption above mentioned, and none upon the abdominal 
symptoms narrated. 

Case VI. — On May 9, 1902, in a yellow, clay-like, and mushy stool 
from a senior pharmacy student, C., a small n umber of hookworm ova were 
encountered, together with a few amoebse and numerous trichomonads. 
Mr. 0., aged twenty-three years, is a resident of Houston County (141), 
and prior to the above date had never been beyond the limits of the 
State. Within the past five years he has, in addition to his life at home, 
lived six months in Huntsville (83), ten months in Kunnels County (134), 
twenty- four months in Galveston, and four months in Lufkin (142), 
Texas. At his home the source of drinking water was from surface wells ; 
the same in Runnels County; in Lufkin, underground cisterns and sur- 
face wells; in Huntsville, overground cisterns and artesian wells; in 
Galveston, the same. His habits and occupation as a drug clerk give 
no trace of any dirt method of infection. In general his health has been 
good for many years ; has had no more than two or three chills during 
the five years prior to examination of stools, and these responded readily 
to quinine and were regarded as of malarial origin (but without blood 
examination to verify this belief). Has had no important losses in 
weight. During the winter preceding examination has noted periods 
of mental dulness, supposed to have been occasioned mental fatigue 
from close study, and suffered slightly from an intermittent diarrhoea. 
At time of examination Mr. C. was apparently in good liealth ; his 
complexion clear, with a slight pallor (no_ more, however, than is 
common to persons accustomed to an indoor life for years), and with a 
frequent play of color suggesting a vascular ataxia (the latter a symp- 
tom of long standing). iSI'o other symptoms of importance could be 
made out. Leucocyte count from smears taken at this time give the 
following: eosinophiles, 22 per cent.; small lymphocytes, 16 per cent. ; 
large lymphocytes, 2 per cent.; polynuclear neutrophiles, 60 per cent. 
On June II, 1901, after administration of ninety grains of thymol, with 
the usual precautions, followed by salts, four specimens of the ^^7lc^nar^a 
americmm (Stiles) were obtained ; and subsequent examination of the 
stools failed to show the presence of ova. Personal letters from Mr. 
0. inform the writer that since the above there have been no important 
features of any type developed in the case. 

Case VIL— J., white; male; aged twenty-four years; medical 
student; residence in Harrison County (95), where he has lived for 
more than five years prior to the date of examination resulting in the 
discovery of the parasites in question, for the most part in the town of 
Marshall, not having been without the bounds of the county in the 
same length of time, save when in Galveston pursuing his medical 
studies. The water supply of Marshall is from artesian wells sunk 
some five miles away from the town ; when in the country (Harrison 
County) the patient’s water supply was obtained from springs and from 
surface wells ; in Galveston the water was obtained from the city arte- 
sian supply. There was nothing in the history of the case suggesting 
any dirt habits in the acquirement of the hookworms, and no history 
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of ground-itch. In the summer of 1900 he had chills (no blood exami- 
nation) which yielded for the time readily to thense of quinine.. During 
the fall and winter of 1900 and 1901 the chills recurred, and on sev- 
eral occasions the tertian parasite was discovered. These chills con- 
tinued irregularly up to the time of discovery of the ova in the stools, 
although during the same period he continued with more or less regu- 
larity the use of quinine. During the same period he suffered from an 
intermittent diarrhoea (stools dark and sometimes almost liquid, without 
gross appearance of blood admixture), alternating with a few days of 
constipation from time to time. During this time and up to the date 
of discovery of the hookworm ova he lost fourteen pounds in weight 
and became somewhat ansemic in appearance. On May 9, 1901, ova 
of the hookworm were found in large numbers in the stool in the rou- 
tine examination of faeces from the various students ; and on May 19th, 
after administration of thymol and salts in the usual manner, there were 
obtained 389 examples of the undnaria americana (Stiles). Subsequent 
examinations revealed no further presence of ova in the discharges. 
Subsequent to the removal of these parasites the patient had one chill, 
and was at once given quinine in full and persistent dosage, from which 
time to the present he has been entirely free from further attacks of this 
type. From this time onward the patient rapidly regained his former 
health and weight, and his usual ruddy complexion returned. In blood 
examinations made for the malarial disturbances prior to the examina- 
tion of the stools it had been noted that there was present a moderate 
leucocytosis, but not any marked diminution of red cells, and the 
eosinophile cells were apparently increased (but no differential count of 
leucocytes was made). Through a misunderstanding, the patient, an 
advanced student who was to have made for the writer an estimate of 
the blood cells before taking the anthelmintic, did so after the worms 
had been discharged, in which examination a distinct and interesting 
plethora of red cells was recognized (6,100,000), probably due to the 
withdrawal of a distinct part of the watery element of the blood ; at the 
same time the leucocytes were distinctly increased (20,000 to the cubic 
millimeter). 

Ca.se VIII. — G., white ; medical student ; aged nineteen years ; a 
resident of Austin County (244); has never been outside the State limits ; 
has lived for two years in Galveston, as required in his medical work, and 
for a short time, during vacations, in Lavaca County (207). In both of 
the latter places the source of drinking water was from artesian wells 
(in Galveston also from overground cisterns), and at his home from sur- 
face wells. There was nothing in the patient’s history bearing on the 
acquirement of the parasites through dirt habits, unless through the 
eating of raw garden vegetables, which might, possibly, at times not 
have been sufficiently well washed ; the patient recalls that several 
years prior to the discovery of the ova in the stools he had had a 
severe “ ground-itch ” about the hands and wrist, supposed to have 
been' acquired from the garden ground in which he was then employed 
for a large part of his time. In 1900, while living in Austin County, 
the patient had for about five months suffered from a severe indiges- 
tion, but had had no diarrhoea or pain of importance in connection 
with the attack. About this time, too, he had had a number of mala- 
rial paroxysms, which always were checked by the use of quinine, until 
after he came in the fall of the same year to Galveston to college. In 
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the latter city a blood examiaation revealed the presence of the tertian 
parasite, and in spite of persistent treatment with large doses of 
quinine the affection grew worse. At the time of examination (May 
21, 1901) the man vms slightly amemic, his complexion blotchy, and 
he exhibited an unusual degree of tremulousness of the hands and 
face; there were no appreciable respiratory symptoms; no vascular or 
circulatory disturbances ; he complained of easy physical fatigue and 
mental tire ; slight, dull, uncomfortable feeling, general throughout the 
abdomen ; no important digestive failure ; no urinary symptoms. On 
May 21, 1901, a number of uncinaria ova were found in his stool, and 
on May 24th ninety grains of thymol were administered, resulting in 
the recovery from the stools of sixteen examples of the tmeinaria 
americana. Subsequent examination of the stools failed to reveal fur- 
ther presence of ova. Differential leucocyte count in smears, taken just 
before the administration of the thymol, showed the presence of an 
eosinophilia of 12 per cent.; small lymphocytes, 20 per cent,; large 
] 5 ^mphocytes, 6 per cent.; and polynuclear ueutrophiles, 62 per cent. 
After taking the thymol and continuing the use of the quinine as 
before, there occurred two further chills, after which the entire symp- 
tom group referable to malaria completely disappeared ; and to the 
present the patient has been steadily improving, having lost all symp- 
toms save his tremulousness, which is no longer comparable, however, 
to its former degree. 

Uncinariasis in the United States, At the time of the discovery 
of the parasites in the above-mentioned cases it was not suspected that 
there existed in man any other species of the hookworm than that first 
described by Dubiui’ in 1843, under the name anchyhstoma dnodenalej^ 
and the few cases published from the United States had been invaria- 
bly spoken of as if identical with this old-world species — a belief which, 
in the light of our present knowledge, is a matter of more or less doubt 
for the individual cases. So, too, although a foreign importation was 
at least suggested in such cases, it is equally a matter of doubt whether 
the pai’asites were not really obtained in the localities where found. 
Certain writers speak of its recognition (referring to nncinaria duoden- 


’ Annal. unirers. di med., April, 3813, ro). cvi. pp. 5-33. 

- In this paper the writer has cnipioyed the term uncinana dtiodcnolis (DubinP Rnillict, 
1SS.5, as the proper generic and specific name of the oM-world hootworm, more commonly 
spoken of as anchylostoma duodenale, Dubini, 1843. The generio title anchjlostoma was pre- 
ceded by that of xmti-naria tFroelich, 1789) for those meromynrial strongyloid worms whose 
anterior extremity is curved dorsally into a booklike shape. The division into the proposed 
genera xtneinaria and anchylostovm, resting mainly on the absence or presence of distinct hooks 
upon the rim of the buccal capsule, seems scarcely justifiable ; the gradation is clear from 
uncinaria canitxa, with its bilateral ventral trios of such "teeth, to uncinaria duodenatis, with its 
hitateral pairs of similar structures in the same position, to uncinaria stcnocephala, with its 
bilateral single large tooth springing from the lower surface of a prominent ventral lip, to un- 
cinaria amcHcana, with its biiateml large ventral chitinous untootbed lip, indicating that such 
a lip in the last-named worm is but a simplified representative of the more complex buccal 
armaturcof the prcviouslymeiilioned examples, possibly the primitive type of such armature. 
For this reason, until other data justifying the division of the original genus be brought for- 
ward, the writer would prefer to retain all the group possessing buccal armature consisting 
cither of prominent Ups or hooklifce teeth under the gencnc classificaUon here adopted. 
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alis) iu America at an earlier date than the pnblication of Dubini/ 
hnt it is doubtful whether any of the earlier American writers, while 
probably discussing cases of uncinariasis, had any idea of the real nature 
of the affection. In this category are to be placed the writers named 
in the above references, Chabert (1830) and Duncan (1840) in Louisiana, 
Lyeli (1849) in Alabama and Georgia, Heusinger and Geddings in 
South Carolina, and Little and Letherman in Florida. As far as the 
writer’s knowledge extends, the case of Herff (sup. cit.), in 1864, in 
San Antonio, Texas, which was possibly of Mexican origin, was the 
first recognized in the United States; and in this case the recognition 
was uncertain, but probably correct for one or other species of the hook- 
worm. (The specimens shown by White’’ before the Boston Society 
for Medical Improvement as examples of uncinaria duodenalis were 
Brazilian in origin, having been obtained from a patient of Dr. Wuch- 
erer, of Bahia, and their specific classification is at this time uncertain.) 
Blickhahn’s case,^ reported as 'uncinaria duodenalis in 1893, from St. 
Louis, Mo., was the first positively recognized in this country ; it oc- 
curred in the person of a brickmaker, seventeen months in the United 
States from Germany, and was supposed by Blickhahn to have been 
imported from the latter country. Probably the actual recognition of 
the endemic existence of the hookworm in this country rests in the dis- 
covery of the ova iu 1895, as above mentioned, by the writer ; but the 
failure in that instance to discover the host made it undesirable to give 
any publicity at this time of the fact, and, of course, no strict priority 
can be claimed because of the failure of publication. Moehlau,^ in 1897, 
reported five cases (more recently the subject of some doubt) as examples 
of uncinaria duodenalis ; and the infection here was supposed to have 
been imported or to have followed imported cases. Gray,'’ in 1898, 
encountered a case determined as uncinaria duodenalis and known to 
have developed in Virginia ; and in 1899 Tebault® described a case 
which was probably due to the American species, undoubtedly arising 
in New Orleans. Cases of Porto Rican origin were reported from New 
York by Ashford,’ from Baltimore by Hemmeter,® and by Boston,® 
of Philadelphia, as having been recognized in 1900. All of these cases, 
were probably of the American type of the hookworm. Early in 1901 

' Dolley. Annual of Univers. Med. Sci., 1891. Blnuchnrd, Trnitede Zoologie M6d., vol. i., 
p. 769. 

- Boston Medical and Surgical Journal, vol. Ixxv. p. i21. 

“ Medical News, vol. Ixiii. p. 662. 

■> Buffalo Medical Journal, March, 1897. 

6 Virginia Medical Semimonthly, September 27, 1901. 

“ New Orleans Medical and Surgical Journal, September, 1899. 

’ New York Medical Journal, April 14, 1900. 

8 Stiles. Eighteenth Annual Report Bureau of Animal Industry, U. S. Dept, of Agriculture, 
p. 210. 

» Allyn and Behrend. American Medicine, July 13, 1901. 
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Dyer' reported a case of certain domestic origin, probably of the 
American type of parasite. In the same year a case was recognized 
in Albany, N. Y., as uneinaria duodenalis of Philippine origin, by 
Ward," and a second, probably of Italian origin, by Henman.’ The 
case reported by Dr. M. C. SchaefeP from Galveston, in April, 1901, 
before the Texas State Medical Association, was undoubtedly of Mexi- 
can origin. It was reported under the name anchylostoma duodenale 
{uneinaria duodenalis), but the writer has, since the establishment by 
Stiles of the species uneinaria amerieana, definitely identified it with 
the latter. It was discovered in February, 1901. In the paper of this 
author the writer’s first two cases were mentioned, both later identified 
as tmeinaria amerieana, both having been found in March of the same 
year. In May of 1901 the remaining six of the above series described 
in this paper were encountered, these, also of the American species ; 
and later in the year two more cases of the same type,'not yet pub- 
lished, were found in the wards of Galveston hospitals by Dr. J. T. 
Moore. Shortly after the cases of the writer’s series, Claytor met with 
a case of uneinaria amerieana originating in Virginia,® and quickly 
following appeared the discovery of a case of imeinaria duodenalis of 
Italian origin in Philadelphia, by Allyn and Behrend.® Later in the 
year the case of HalF and Yates® was published, having been encoun- 
tered in the person of a sailor usually travelling between England 
and the United States, but who had recently been in Vera Cruz, Mex- 
ico ; this proving to be a case of the old-world hookworm. Still later 
in 1901 Bailhache® described a case from Hew York, of uncertain 
species and of uncertain origin (South America ?). 

Subsequent to these reports of hookworm in this country, publica- 
tions of similar discoveries in a wide range in the United States have 
appeared, principally in the Carolinas, Georgia, Florida, Alabama, and 
Texas, but also from Illinois and California — although the reports 
from the latter States would indicate the infection to have taken place 
in Panama, the Philippines, Mexico, and Porto Rico, and at least one 
case to have been an instance of %meinaria duodenalis.''' Of these pub- 

* Interstate Medical Journal, March 15. 1901. 

- Albany Medical Annals, January, 1903. 

^ Stiles. Eighteenth Annual Report Bureau of Animal Industry, U. S. DejA. of AgricuUure, 
p. 215. 

Ttans. Texas State Medical Association, 1901 ; note in Texas Sledical Nows, May, 1901 ; 
Jiedical News, October 20, 1901. 

^ Philadelphia Medical Journal, June 29, 1901 ; The Amewcan Jouis.s'ai. ok the Memcae 
SciEKCES, January, 1902. 

American Medicine, July 13, 1901. 

' Journal of the American Jledical Association, November SO, 1901. 

f Johns Hopkins Hospital Bulletin, December, 1901. 

f Stiles. Eighteenth Annual Report Bureau of Animal Industiy, U. S, Dept, of Agriculture, 
p. 21.5. 

'« Stiles. Bull. No. 10. Hygienic r.,abomlory. U. S. Public Health and Jlarine Hospital Service, 
February, 1903; Herrick. American Jledicine, July 19,1902; Harris, ibid., July 19, and November 
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li cations none approacli in importance tlie bulletin of Stiles, -who, as 
zoologist of the United States Public Health and Marine Hospital Ser- 
vice, has added much the greater part of our knowledge of the distri- 
bution and influences of the American type of hookAvorm. To Stiles, 
too, is due entirely the credit of establishment of the species uticinaria 
americana and its exact differentiation from the previously knoAvn 
uncinaria duodenalis, using as material specimens from Porto Rico and 
Ashford’s cases, from Claytor’s Virginia cases, and from Case IV. of 
the writer’s series from Texas.^ The same author, basing his opinions 
upon theoretical grounds, obtained in his studies in comparative par- 
asitology and a few cases reported from this country, had in 1901^ 
called attention to the probably wide prevalence of hookAvorm disease 
in man in the southern parts of the country, a position amply proved 
by his OAvn brilliant discoveries and the added testimony of others 
during the past year. 

From personal study of examples of the parasites obtained from the 
cases detailed above, the Avriter was aware of a distinct difference be- 
tween these Avorms and uncinaria duodenalis, and from some similari- 
ties to uncinaria stenocephala of the dog was at first inclined to believe 
the parasites of Dr. Schaefer’s case and of Cases I. and H. of the 
above series found in the Texas medical students to be a variety of the 
latter, and that perhaps dogs bore some part in the disease and its 
prevalence among men. After the publication of Stiles, announcing 
the species uncinaria americana^ no difficulty in establishing the iden- 
tity Avith the latter of the parasites in all the Texas cases was experienced. 
Thus far, in these and other cases coming to his knowledge in this State 
no examples of uncinaria duodenalis have been recognized.* So, too, the 
majority of specimens met in the southern United States generally, in 
Porto Rico and elsewhere in the West Indian Islands, and at least 
some of those originating in Mexico and elsewhere in Spanish America 
are known to belong to the same species ; which, hence, must haAm a 
Avide American tropical and subtropical range of distribution, and 
Avhich there is reason to believe has been carried thence into other parts, 
as into the Philippines, and, possibly, into the Spanish peninsula in 
Europe by travel.® In these Spanish and Portuguese- American districts 

15, 1902; Smith, ibid., June 21, 1902; Capps, Medical News, November 29, 1902, Journal of 
American Medical Association, January 3, ,1903; and Brown, Occidental Medical Times, 
March, 1993. 

I Type specimen No. 3310, Bureau of Animal Industry, U. S. Dept, of Agriculture. 

= Texas Medical News, July, 1901. 

American Medicine, May 10, 1902. 

■* Since writing this paper the author has encountered, in July, 1903, a case of pernicious 
anmmia dead from the old-tvorld hookworm, which he proposes to use in a further paper ns a 
basis of comparison with uncinaria americana. 

5 As a matter of scientific Interest it should be inquired into whether possibly the reverse of 
the above idea may not be true, i. e., whether uncinaria amei-icana may not be an East Indian 
parasite Avhich was perhaps carried into tropical America with the ancient inhabitants, who 
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tliere are also to be met instances of the old-world bookworm, proba- 
bly brought in a similar manner from Europe to this continent. From 
our present knowledge of the influences of the parasite, it seems certain 
that many of the early references by American writers to endemic 
anaemias associated more or less with the dirt-eating habit are to be 
correlated with uncinariasis, and it, therefore, is not unreasonable to 
think that, probably, the worm was endemic among the aborigines of 
the above-mentioned areas of America, and was transmitted by them to 
the whites, and thus to the present occupants, generation by generation. 

Description of Uncinaria Americana (Stiles), Superficially, 
^mcinaria americana (Stiles) bears close resemblance to uncinaria duod- 
enalis, differing mainly in the nature of the buccal armature; it is 
somewhat smaller, as a rule, but individual instances attain the lower 
measurements named for the old-world parasite ; there are also slight 
but important differences in the sexual bursa and its rays in the male 
worms, and the ova of uncinaria americana are larger than those of 
^incinaria dxiodenalis, and are apt to be found in more advanced em- 
bryogenesis 

Fig. 2. 



Showing nctual size of male and female uncinaria;. 

These worms are nematodes of the family slrongylidm, subfamily 
sirongylince, genus tmeinaria. They are elongate, cjdindric, tapering 
in both sexes toward a blunt head end, and having the anterior ex- 
tremity curved dorsallj", this giving the characteristic “ hook ” tj^pe of 
the genus uncinaria. The posterior extremity of the female is mucro- 
nate ; the male ending suddenly in a blunt tip, without gradual con- 
traction, within the caudal bursa. The color is whitsh or cream-colored, 
sometimes the contents of the alimentary canal giving the worm a slightl)’- 
broivnish tint in the middle half. In their thickest part the}^ average 
0.4 mm. in thickness, ranging from 0.3 to 0.6 mm.; the males are 
usually 7 to 8 mm, in length, ranging from 6 to 9 mm,; the females 
usually 10 to 11 mm. in length, ranging from 8 to as much as 14, 
or even 15 mm, occasionally (Fig. 2), The measurements given by 
Railliet’ for the male uncinaria duodenalis are 8 to 11 mm, in length, 
females, 10 to 18 ram, 

tire more or less generally regarded ns the progenitors of the South and Central American and 
Jlcxican races of American aborigines. Could a marlted predominance of tliis species he 
established as existing in Eastern Asia and the Pacific nrehlpelngos, particnlarly in the rela- 
tively uncivilized Pacific islands, it would not only be of importance from a point of medical 
geography but also would prove a valuable item in ethnography. 

' TraitO de Zool. Med. et Agric., Paris, 1895, p. 4C5. 
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The mouth opening is directed dorsally, and is to be seen only in 
specimens arranged to exhibit the dorsal side of the head (Fig. 3). It 
is formed by the delicate, transparent cuticle, which here becomes con- 
tinuous with the lining of the buccal cavity. It is of an elliptical 
shape, its long axis directed anteroposteriorly, measuring 50/i to 70/z in 
long axis, and 40/i to 50/i transversely (but varying considerably in dif- 
ferent specimens, and, undoubtedly, in life capable of considerable 
contraction and expansion). The walls of the buccal cavity are sup- 
ported throughout the greater portion by a chitinous capsule of a cup 
shape. This is composed of at least four pieces, two large curved 
lateral plates incompletely separated along the dorsomedian and ven- 
troniedian lines, a thin, curved quadrilateral plate placed internal to 

Fig. 3. 



Dorsal view of cephalic end of uncinaria americana. a. Oral cuticular margin. 6. Large 
chitinous ventral lip. c. Smaller chitinous dorsal lip. d. Dorsal conical tooth, e. Lateral 
lancets. /. Ventral lancets, g, h, i. Oral papillce. j. Cervical papillce, with ductus of cervical 
glands, fc. Muscular wall of oesophagus. 1. CEsopbageal glands, m. Muscular layer of body 
wall. n. Cuticle. 

the dorsal line of separation of the lateral plates (dorsal extension of 
dorsal conical tooth), and a thickened marginal ring serving as a rim 
to the cup, also incompletely divided dorsally and ventrally. The 
latter bears on each side of the capsule two lips, the larger ventral 
lip (the analogue of the ventral booklets of uncinaria duodenalis) pro- 
jecting into the buccal space beyond the margin of the true mouth, the 
smaller dorsal lip extending close or quite to the margin of the latter. 
Beneath (toward the base of the capsule) these lips on each side of the 
capsule may be seen three papillce projecting into the cavity, the ven- 
tral and lateral directly beneath the large ventral chitinous lip, the 
smaller beneath the smaller dorsal lip abc'-'-'its middle. These papillce 
are covered by the oral membrane which rises in longitudinal folds 
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from below upward to the apices of the papillre, giving rise to faint lines 
from the pharyngeal armature toward the rim of the buccal capsule. 
In some specimens the papillre appear spiculated at the tip. 

The shape of the buccal capsule maybe apprehended from the accom- 
panying drawings of the dorsal and lateral views of the head (Figs. 3 
and 4). Viewed from the dorsum it is seen to have at the rim an almost 
circular outline, and deeper in the cavity to be slightl}’- elliptical, 
the transverse diameter being slightly larger than the dorsoventral. 
Viewed laterally the rim of the capsule is nearly straight, in general 
parallel with the long axis of the worm, while the ventral line is the 
longest and most curved boundary, the line of the base being nearly 


Fig. 4. 



c, Cliitinoiis capsule, d. Ventral lancets, e. Lateral lancets. /. Dorsal conical tooth, with 
to) its posterior extension reinforcing part of capsule. A. Interior of oesophagus ; its chitinons 
wall continuous with the pharj-ngeal teeth above, j. Musoular wall of oesophagus. J. (Ksoplia- 
gcal glands opening into the pharynx, fc. Cervical glands opening externally at cervical 
papilla;, 1. m. Trilobed valvular opening of ojsophagas into intestine, p. Intestine. ?/. Jfu.s- 
cular layer of body wall. o. Cuticle. 

straight and directed in nearly a right angle to the line of the rim. 
A short, straight dorsal limit connects the rim with the dorsal end of 
the base line. There is some variation in the measurements in differ- 
ent specimens; but, as a rule, the distance from the extreme depth 
of the buccal capsule to its rim is 100/^ ; the dorsoventral diameter 
(outer lines) at the widest part is about the same, the transverse diam- 
eter being equal to the latter at the upper part and slightly greater in 
the broadest portion, deeper within the cavity. 

Through the base of the capsule rises the chitinous lining of the 
pharyngeal portion of the oesophagus with the peculiar pharyngeal 
armature of tlie worm. This consists of certain chitinous tooth-like 
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structures joined more or less in continuity by reflections of the lining 
membrane of the cavity, so as to form a funnel-like opening supported 
by the chitinous projections. There are five principal chitinous ele- 
ments, with several small intermediate ones, set into the chitinous wall 
of the pharynx. Of these the most striking and unvarying in posi- 
tion is the so-called “ dorsal conical tooth,” set in the dorsal wall and 
reinforcing by its dorsal plates the break in the dorsal wall of the buc- 
cal capsule (Figs. 3 and 4). It is composed of a chitinous plate rising 
well into the buccal capsule cavity, arched from side to side so that the 
dorsal surface is slightly convex, while at the median line a groove 
in the dorsal side causes a slight longitudinal fulness on the ventral 
surface, in some positions giving the impression that the tooth is longi- 
tudinally divided. The plate rises to a pointed tip, and, as it does so 
its sides fold dorsally and again rise back of the tooth as a reinforce- 
ment of the posterior wall of the capsule, and bear a fold of the oral 
membrane, which thus dorsally envelops the tooth. The other four 
chitinous elements are symmetrically arranged, two on either side of 
the median line. The laterals are to be seen on either side and close 
to the dorsal conical tooth, each rising as a thin conical projection with 
spiculated tip (thus in lateral views — from above downward or dorso- 
ventrally, more widely conical), evidently moving transversely and 
slightly dorsoventrally in projection and retraction of the oesophagus. 
These receive the fold of membrane from the dorsal plates of the dor- 
sal conical tooth, and are connected by similar and deeply curving 
folds with the ventral teeth. They are apparently also connected with 
each other by a similar fold extending transversely and on the ventral 
side of the dorsal conical tooth, this fold forming the dorsal boundary 
of the pharyngeal funnel. The ventral teeth, known as the ventral 
lancets, are broadly conical when viewed laterally, narrower when 
seen from above downward or ventrodorsally. When everted they lie 
close to the curved ventral boundary of the buccal capsule, one on 
either side of the median line, a deep groove separating them, save 
where a loose low fold of the oral membrane extends between them to 
form the ventral border of the pharyngeal funnel. Laterally, a fold 
passes from each to join the neighboring lateral tooth, forming the low 
lateral margin for the funnel of the pharynx. These ventral lancets 
are moved in action toward the dorsal conical tooth and from above 
downward, with possibly a slight lateral play. They are spiculated at 
the tip. 

In effect this arrangement is admirably adapted to the suctorial 
habits of the worm. When the oesophagus is forced forward into the 
base of the capsule the pharyngeal membrane and its attached chitinous 
teeth are everted to form a rather wide funnel, into which is drawn a 
tiny part of the intestinal mucous membrane of the infected individual 
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when the worm is feeding ; the oesophagus is then retracted, bringing 
the tips of the ventral lancets dorsally and downward and the tips of 
the lateral teeth toward the median line on the ventral side of the dorsal 
conical tooth (Fig. 3). The latter in this movement is drawn slightly 
ventrally, but is apparently less motile than the other elements. Close 
about the bit of tissue thus grasped the membranous pharyngeal border 
is drawn, insuring efficiency of suction from the tiny wounds inflicted 
by the action of the chitinous teeth. Doubtless in grasping the mucous 
membrane of the host the whole capsule with its chitinous lips and 
papillm plays an important part, movements of retraction of the oasoph- 
agus at the base of the buccal capsule tending to spread the transverse 
diameter of the buccal rim, and protrusion of the oesophagus into the 
base widening the latter and narrowing the rim ; the alternate capsular 
and pharyngeal action suggesting a high degree of service in the work 
required. 

From the above description it may be readily apprehended that much 
confusion is to be expected in the study of this apparatus, either in sec- 
tions or in the undivided head ; the relative position of the teeth and 
pharyngeal membrane varying so as to present quite different appear- 
ances of detail in different specimens, even in practically the same 


Flo. 5. 



Transverse section of upper ccsophn- 
geni valvular expansion, showing 
triradiate appearance of interior, 
a. CEsopliagus. 6. c. Dorsal and ven- 
tral muscular attacliment of cesopha- 


plane of section or in the same direction 
of examination. Probably the easiest 
mode of study is obtained by dividing 
the neck as close as possible to the head, 
so as to relax the oesophageal structures, 
wlien the pharyngeal funnel and its 
chitinous elements are likely to assume a 
fairly separated and distinct position for 
observation. By careful manipulation 
such a head may be studied in water, with 
and without a cover, in its different as- 
pects without much difficulty. 

Two glands, the oesophageal glands 
(Fig. 4), open into the base of the capsule. 


giis. cl. Body space, c. CEsophageal jinparenth’' just 
glands. /. Muscular wall. p. Cuticle. 

ventral lancets. 


within the line of the 
These may be presumed 


to furnish a salivarj' fluid destined to aid in preserving the fluiditj' 


of the blood as it is being diwwn from the wounds inflicted by the 
chitinous teeth, and may possibly have some toxic influence upon the 
individual infected, and thus be an element in the production of the 


clinical features of uncinariasis. 


Viewing the head from the dorsal aspect the oesophageal opening is 
seen beneath (ventrad) the dorsal conical tooth as a crescentic opening 
(convexity directed ventrally), into which the lateral teeth extend from 
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the sides toward the median line; and from the ventral border the ven- 
tral lancets extend dorsally across it. It should be remembered, how- 
ever, that a groove corresponding to the space between the ventral 


Fig. 6. 




PosterioT extremity of female wicinorta ameticana. 

A. Lateral view: a. Anal papillre. 6. Interior of intestine, c. Wall of intestine, d. Anal 
glands. 

B. Same subject from a somewhat larger specimen and viewed ventrolaterally, showing 
anal opening expanded : a. Anal papillce, showing small chitinous tips. 


lancets, but hidden by the pharyngeal membrane between these structures, 
exists, and that, therefore, the opening is really triradiate, an appear- 
ance carried into the upper part of the oesophagus (Figs. 4 and 5). 
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The oesophasfus (Fig. 4) is a thick-walled muscular structure, in its 
upper portion lined internally by chitinous material. It is of an elon- 
gate flask-shape, circular in transverse section, its upper end terminat- 
ing abruptly at the, base of the buccal capsule, to which its outer por- 
tion is attached and through which the inner part slightly projects 
into the lower part of the buccal cavity. It is thicker posteriorly than 
anteriorly, measuring at its thickest part about 150^ to 160//, and is 
about 700/i to 750/i in length. At its posterior extremity it opeus by 
a valvular arrangement into the straight, wide intestine.' 

The intestine opens in the female by an anus guarded by small anal 
valves close to the tip of the tail on the ventral surface (Fig. 6). In 


Fio. 7. 





A B 

Posterior extremity of male uncinaria amcricana. 

A. Dorsal view, bursa spread open and dorsal lobe thrown upward over body of wonn : 
a. Inner end of genital spicules, a'. External barbed extremity of spicules, h. Subdivided 
dorsal lobe of bursa, c. Large lateral lobe of bursa, d. Limits of inconspicuous ventral lobe 
of bursa. /. Dorsal aspect of tip of tail within bursa. //. Bipartite-tipped dorsal my. h. Dorso- 
lateral ray. i. Divided lateral ray. j. Ventro-lateral ray. k. Divided ventral ray. 1. Incon- 
spicuous subventral ray. m. Opening of cloaca, with chitinous furcula. n. Cuticle of tail. 

B. Lateral outline view of same ; letters ns above. 

the male it terminates in common with the sexual organs in the blunt 
tip of the tail lying within the caudal bursa, the opening being on the 
dorsal side close to the tip (Fig. 7). Externally the worm is covered 
by a delicate, transparent, and finely transversely striated cuticle 

* In a subsequent paper the writer wishes to describe more fully and exactly the details of 
the oral parts and the general structure of the worm, and for this reason prefers in the pre.'out 
discussion to pass briefly the features which are non-distinctive of this special jiarasite. 
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sliowing lateral, dorsal, aud ventral longitudinal lines, the first being 
the more distinct. Beneath the cuticle is a layer of muscle, mero- 
myarial, with internal extensions for the support of the intestine, sexual 
organs, and other structures. On the external surface, about 300 /t 
back of the base of the buccal capsule on each side of the worm, there 
is to be seen a rather prominent papilla, at the summit of which opens a 
duct of a large gland, the cervical gland (Figs. 3 and 4). 

The sexual apparatus, particularly the sexual caudal bursa of the 
male, is of importance in the identification of the species. The female 
genital opening is apparent on the ventral surface at a point Just within 
the anterior half of the specimen, guarded by two transverse lips form- 
ing the sexual valve. From this,a short vaginal canal extends inter- 
nally and divides into the anteriorly and posteriorly directed uterine 
canals, which lie in a tortuously plicated manner along the intestinal 
tube. From the extremity of each a narrow tubal continuation forms 
the ovary, each of the latter ending blindly in the upper part of the 
worm, the posterior ovarian tube having turned upon itself to attain 
this anterior termination. Within the uterine canals of the pregnant 
females are to be seen great numbers of ova in various stages of devel- 
opment and segmentation, in occasional instances the embryo being 
visible within the shell.' 

The male sexual apparatus consists of a pair of testicles, long narrow 
tubes analogous in appearance and disposition to the ovarian tubes of 
the female, which unite suddenly about the middle of the specimen in 
a large sac, the seminal vesicle, which in turn opens into a rather large, 
straight tube (the ejaculatory duct). This continues to the tail of the 
worm, where it opens in a papilla upon the dorsal side of the tip of the 
tail (Fig. 7). From this opening, whose sides are supported by a chitin- 
ous furcula the cornua of which are connected by a transverse lip, 
emerge two delicate filaments apparently of cuticular structure, retrac- 
tile, barbed at the free end, and measuring 0.9 mm. in length (sexual 
spicules). Surrounding the caudal ’tip is the sexual bursa, an umbrella- 
like expansion formed of the folded cuticle, between the folds of which 
the muscular layer of the body wall sends out a number of finger-like 
extensions or rays which serve to expand the bursa or bring its lobes 
in apposition. In the expanded state (Fig. 7, A) this bursa presents a 
distinctly trilobed outline made up of two large lateral lobes and a 
partly divided smaller dorsal lobe ; while the ventral outline shoAvs a 
slight curvature forming an indistinctly marked ventral lobe. From 
about the tip of the tail in the middle of this bursa the rays emerge 

’ Stiles working over materinl from Case IV. of the above series observed an instance of this 
almost viviparous possibility ; in material from two other eases the writer has encountered 
similar appearances. The stools in each of these instances were quite fresh, and numbers of 
the worms exhibited active movements when obtained, and were at once placed in a formal- 
dehyde solution for preservation. 
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symmetrically from the body wall ; a common base dorsally gives 
origin on each side of the median line to a small dorsal ray with bi- 
partite tip and a long, slender, slightly clubbed dorsolateral ray (the 
latter bending into the dorsal portion of the lateral lobe of the bursa ; 
laterally from a common base on each side spi'ing a large, thick, divided 
lateral ray, a smaller simple ventrolateral ray and a divided ventral ray ; 
near the ventromedian line on each side one may distinguish also a 
short, single, inconspicuous subventral ray. The ends of these rays 
are provided with tiny chitin-like tips. Transversely the bursa meas- 
ures 95/t to 100//, the dorso ventral measurement being from two-thirds 
to three-fourths as great according to the degree of expansion obtained 
in the specimen observed. 


Fig. S. 




Copulation of unciiiaria amcricana. 

A. Moderately large view of (6) male and (c) female in coitu. 

B. Detail of bursal application of maie to body of female, higher enlargement ; a. 'Ventm! 
ray of male. 6. Anterior lip of vagina, c. Subventral ray of male. d. Dorsal ray of male. 

In coitus the male applies this bursa with its muscular rays about 
the ventral and lateral aspects of the female, so as to bring the sexual 
papilla in close apposition and slightly penetrating the female opening, 
the sexual spicules extending into the vaginal and uterine canals. 
The coitus is prolonged ; and occasionally specimens are expelled in 
congress after administration of the anthelmintic to the host, the bodies 
of the male and female, together, forming a Y-shaped combination as 
shown in the accompanying drawing made from a pair thus obtained 
from T., Case IV. of the above series (Fig. 8). 

The ova, formed within the uterine canals of the female worm, are 
passed through the genital pore in large numbers, and constitute an 
easily recognizable microscopic element of the feces of the host. No 
special technique is required for their discovery beyond the application 
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of a small bit of tlie suspected stool upon a glass slide witli a drop of 
water, if needed, to make the specimen nearly fluid, the adjustment 
of a cover-slip, and the use of a magnifying power of from 100 to 400 
or 500 diameters, as may suit the wishes of the observer. In cases 
of even but moderate degree one rarely fails to find in the first bit of 
feces thus examined several of the ova; and in mild cases anyone 
familiar with the appearances should, with the low power of the 
microscope, be able to find within ten or fifteen minutes at least, one 
or more of the eggs in four or five trials. The ova have an elliptical 
outline (Fig. 9), are colorless, with a thin, transparent covering, and 
a granular interior in varying degrees of segmentation, or with a small 


Pig. 9. 
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Ova and embryos of uncinaria americana. a. Unicellular ovum, b, c, d, e. Ova showing 
various stages ot segmentation. /, g. Ova containing larval uucinarire. h. Peculiarly shaped 
ovum. i. Larval worm just emerged from shell, j. Larva extended after emergence. 

rhabditiform embryo enclosed. They measure in long axis 68/i, trans- 
verse 38/i to 40/1, with slight variations above or below these measure- 
ments in different specimens, the measurements of the ova of the 
uncinaria duodenalis given by Railliet being 52ju x 32/i. 

In the recovery of the parasites from an individual in Avhose intestinal 
discharges the ova have been found, little difii^'/lty has been experi- 
enced by the writer from the use of thymol. Filix mas has been lauded 
by a number of writers for the dislodgementof the xmcinaria duodenalis ; 
and in the first case of uncinaria americana falling under the writer’s 
observation (the case of S., recorded by Dr. M. C. Schaefer, sup. cit.) 
this was in the beginning employed, but without success. A later use of 
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thymol in the same case was successful in removing one hundred and two 
specimens of the parasite ; hat in spite of several repetitions, occasional 
ova were detected in the stools thereafter. In the series of cases men- 
tioned in the present article thymol was administered in six cases, in all 
being followed by the discharge of a greater or smaller number of the 
worms; and in none of these cases were ova discoverable in the stools sub- 
sequent to the single administration of the drug. In practice the writer 
has followed the method of administration commonly employed on the 
Eastern continent for the old-world hookworm. The patient, either 
with dr without previous light purgation, is given a liquid supper the 
day before administration of the drug, and in the morning following 
is denied food until the bowels begin to act freely. At about seven 
o’clock in the morning, thirty grains of thymol in several capsules are 
administered, followed at intervals of an hour by two similar doses. 
An hour later (about ten o’clock) a dose of magnesium sulphate is 
given if the loose stools have not already started. 
Until free action is had the patient is particularly 
cautioned against the use of any alcoholic or oil, 
lest such substances ingested should dissolve the 
thymol freely and lead to toxic symptoms. In none 
of the cases observed by the writer was such an 
accident observed. The stools caused by the thymol 
and the saline (in several of the above cases the 
salts were not used, the thymol alone being folloAved 
by free evacuation before the time set for the 
administration of the saline) are thin, watery, gener- 
ally of a dark-brown color, have the odor of 

Filtration bucket used in •' 

wasUing fecal matter, thymol upon them, and show the undissolved drug 
in larger or smaller particles. The stools are 
most conveniently washed through a piece of cheese-cloth under a mod- 
erately forcible thin jet of ivater from the tap. A filtration bucket 
(Fig. 10), with the cheese-cloth fastened about the rim, so as to form 
a shallow funnel ivithin, has answered the purpose well. When there 
is much mucus in the stool, preventing free filtration, the previous ad- 
dition of an alkaline hydrate solution so as to dissolve the mucus has 
much hastened the operation. The washing is most rapidly done by 
putting but small portions of feces in the funnel at one time ; and the 
jet of water should be played about the margins of the fecal matter to 
most rapidly carry the material through the cloth. The solid rem- 
nants after washing are transferred to a shallow dish filled with water, 
in which the parasites sink to the bottom, wheu they may be readily 
distinguished and removed to a separate container, 

Life-histoey, The life-history of the particular species of hook- 
worm under consideration has not been determined, but there seems 
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no reason to believe it materially different from that of the allied old- 
world species. The latter is known after emergence from the egg as 
a rhabditiform embryo, to undergo in its free state at least two moults, 
experimental observations after alimentary infection of dogs indicat- 
ing that it subsequently undergoes a third and fourth ecdysis within 
the host ; after which it is fully formed, but requires further growth 
to attain its adult size. From four to six and from some experiments 
as much as ten weeks seem requisite for its full development from the 
time of infection. The ova of uncinaria americana under suitable con- 
ditions (involving a fair access of oxygen, moisture, and a temperature 
of about 30° C.) give origin within twenty-four hours similarly to a 
rhabditiform embryo, measuring 220^ to 250^ (Fig. 9). Stiles (^sup. dt.) 
has recognized these after the first and second moult in the free state, 
after two to three days for the first, and after seven to nine days for the 
second ; and the same author insists upon the need for free access of 
air to the ova for rapid incubation, indicating that a moist, loose, sandy 
soil affords the most favorable situation in nature, and that hatching is 
prevented bj’’ actual submersion in water. The writer has made no 
attempts to follow the development of the parasites, but has found the 
embryos in numbers in thin fecal material exposed to the air for less 
than twenty-four hours at ordinary room temperature, suggesting that 
other conditions than mere submersion may have led to the latter con- 
clusion of Stiles. In an attempt to grow the larvte in a solid fecal 
mass at body temperature in a small incubator the eggs failed to in- 
cubate, and did not develop in the same substance after removal from 
the incubator to the general atmosphere of the room within five or six 
days. At the time it was not thought that the faulty factor was lack 
of moisture, the failure being attributed at the time to the tempera- 
ture ; but it seems not unreasonable to think that perhaps the real 
trouble was occasioned by drying (the stool was not, however, at any 
time dry beyond a putty-like consistence). 

After emergence from the egg the embryo lives well in water ; and 
either in unclean drinking water or in infested moist dirt adherent to 
various articles carried to the mouth, is probably, in a large number 
of instances, transferred from its free life to the alimentary canal of the 
host. The habit of “dirt-eating” or “clay-eating” has long been regarded 
as a probable mode of convection of the larvre of undnaria diiodenalis 
from their free life in dirty water or in mud to the human host, an idea 
Stiles has correlated with the American hookworm and the “ dirt-eater's 
anremia ” or “ mountain ansemia ” frequently met in the “ poor white ” 
class of our Southern States. In a large proportion of these dirt-eaters, 
doubtless, uncinariasis does exist, and, probably, sometimes the habit 
has occasioned the parasitism by the fact that the dirt eaten by the indi- 
vidual has contained embryo uncinarise. It should not be lost to mind, 
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however, that dirt-eating is not necessarily mud-eating, and that much 
of the unclean matter chewed or actually eaten by these people cannot 
possibly have uncinarise in it. Frequently the habit is limited to the 
eating of some particular kind of dirt, as soot taken directly from the 
chimney, ashes from the hearth, ashes from a tobacco pipe, mortar 
taken from between bricks in a wall, dry ground, straw or chips ; and 
the true “clay-eater” must be less likely than the real soil-eater or 
mud-eater to get the worms in his dry or semi-dry clay. Doubtless the 
liabit is often secondary to the aummia occasioned by the parasite, just 
as the pica of chlorosis is a symptom rather than causative of the con- 
dition. Aside from the actual habit just discussed, it should be kept 
in mind that mud, possibly carrjdng the embryo parasites, may be 
carried to the mouth by the hands in case of individuals engaged in 
those occupations occasioning frequent soiling of the hands by such 
material (brickmakers, gardeners, ditchers, and others), or by improperly 
washed vegetables grown in moist ground (as celery, radishes, cress, 
etc.). Careful inquiry of the individuals of the above series has failed 
to indicate any habit of the kind, a habit rather unlikely in persons 
of their station (but by no means excluded by social status) ; but all 
were more or less open to infection by drinking surface water, either 
from ponds, streams, or surface wells, into which, by drainage, there 
must, especially in a loose soil, be frequent opportunity for the en- 
trance of ova or embryos. The writer cannot set aside suspicion in 
connection with cistern water, into which there must often be the chance 
of entrance of ova, which have been deposited by wind and dust upon 
the roofs of houses, subsequent rains Avashing them into the cisterns. 
Stiles’ conclusion as to diflBculty of incubation when the ova are sub- 
merged is opposed to such an idea ; yet the Avriter would point out that 
in the bottoms of most cisterns in our Southern sand districts there is 
to be found an ideal mixture of sand, mud, and charcoal (the last added 
Avith a Anew of purifying the water) in Avhich, aside from the submer- 
sion, the oAm might well dcAmlop. 

Eecently the Anew (held as early as 1898 by Loos after a personal 
experience) of entrance of the embryos through the skin of the host 
with a probably active penetration to their natural habitat in the in- 
testine has been advanced and fully proved by experimentation upon 
dogs and human subjects by Loos in connection with the old-AVorld 
hookworm.' Independently, Bentley,’ having found in the fluid of a 
A’^esicle of ground-itch an embryo strongyloid which he identified as 
nncmana dnodemlh, arrived at the idea that “ ground-itch ” or “ Avater- 
itch ” is the product of invasion of hookworm larvffi into the skin, bear- 

> Centrall)!. f. Bakteriol. u. Parasitenk., September, October, 1S9S; IbM., May, 1901 : Ib!d., 
February, 1903 ; Sandivith, Jonrn. Trop. Med,, December 15, 1902. 

~ British Medical Journal, January 25, 1902, 
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ing witli them various bacterial infections, the latter determining the 
type and severity of the dermal attack ; in the study of which he pro- 
duced experimentally conditions of the same character by application 
of moist soil containing uncinaria embryos to the skin of human beings. 
Various persons have correlated these ideas, and the view that the 
ground-itch described by Bentley (foot-itch of coolies, water-itch, pan- 
ighao, etc.) is a precedent of uncinariasis has met with considerable 
favor. Whether the eruptive inflammation discussed under the name 
of ground-itch is of uniform origin and nature is, however, question- 
able, its I’eference to other infections than uncinariasis being common. 
It may be accepted, however, that hookworm larv£e do find access to 
the human host through the skin, and in their entrance undoubtedly 
cause more or less irritation, which may, perhaps,, lead to an active 
vesicular and pustular dermatitis as seen in ground-itch, probably vary- 
ing in aspect and severity from factors other than the parasitic em- 
bryos, and not necessarily representing more than one group of the 
cases known under the name of ground-itch. No experiments, as far 
as the writer’s knowledge extends, have been undertaken in this rela- 
tion with the larvse of the American hookworm ; but there are reasons 
for belief that as much may be said in relation to it and the well-known 
“ground-itch” or “water-itch” of our Southern States, as has been 
stated in the above-outlined conclusion. The ground-itch of the south- 
ern United States is extremely common among those who are accustomed 
to go barefoot, especially in moist, sandy places ; it is especially common 
among children, usually affecting the feet and ankles, but also seen 
about the hands and wrists, and is by no means always associated or 
followed by symptoms referable to uncinariasis. It is, unfortunately, 
much confused with a number of somewhat similar affections, as the 
lesions caused about the toes by the penetration of the “ chigoe ” or 
“ chigger flea”(p?(/e.r penetrans') and other minute arthropoda. In- 
quiry of the subjects included in the series of this paper has failed to 
elicit any history of any such dermal inflammation within the period 
of the patient’s recollection, save in the last case (G.), who, after work- 
ing for a period with much constancy in his parents’ garden, had a 
severe attack of the affection about the hands and wrists — and this at a 
time compatible with the supposed time of infection with the hook- 
worm larvpe. 

Note. The writer, in view of the length of the present article, would 
leave further consideration of the subject, particularly including the 
symptomatology of uncinariasis in its American form and the structural 
changes following the presence of these worms, to a future contribution. 
This he is especially desirous of doing, although a section of the present 
paper as submitted for publication was devoted to semeiology, because 
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shortly before reading the proof he met a fatal instance of parasitism 
by the old-world type of hookworm, which promises to prove interest- 
ing in comparison with the disease as found in ordinary American 
cases of uncinariasis, and which he hopes to be able shortly to present 
to those interested in the subject. 


THE OCOUBEENCE OF UNCINAEIASIS (ANKYLOSTOMIASIS) 
IN SOLDIEES OP THE UNITED STATES AEMY.' 

By Charles F. Craig, M.D., 

FIHST LTEOTENAIST AND ASSISTANT SDRGEON, UNITED STATES ARMY ; PATHOLOalST AND BAC- 
TERIOLOGIST TO THE UNITED STATES ARMY GENERAL HOSPITAL, PRESIDIO 
OF SAN FRANCISCO, CAL. 

The great interest which has attached to the discovery by Stiles 
that uncinariasis (ankylostomiasis) is a very common disease in the 
southern portion of the United States, that it is due to a new genus 
called by him xmcinaria americana, and the fact that the disease occurs 
frequently in the Philippine Islands and is being imported into this 
country in the persons of soldiers of the United States Army returning 
upon almost every transport, has led me to believe that the cases which 
have been observed at the Army General Hospital at San Francisco, 
Cal., during the past eigliteen months should be reported somewliat m 
extenso. Since January 1, 1902, tliere have been twelve cases of infec- 
tion witli zmcmaria at this hospital. This number includes only those 
in which the ova were demonstrated in the stools. Several cases 
besides these have come here witli a diagnosis of uncinariasis, but I 
have been unable to confirm the diagnosis. This small number of 
cases must not be considered as being an index of the prevalence of 
the disease in the Philippines. Prom conversation with several medical 
officers who have made examinations of the feces in those islands, I 
am convinced that the disease is very prevalent and forms a consider- 
able portion of the causes of admission to hospitals. Many of the cases 
occurring in the Philippines are returned to duty, having recovered 
from the infection, and only the most persistent cases are received here. 

. Historical. To First Lieutenant Bailey K. Ashford, Assistant 
Surgeon, United States Army, belongs the credit of having first called 
the attention of American physicians to the occurrence of this disease 
in Porto Rico, where he found it very prevalent. Since his iiublications 
numerous investigators in this country’' have reported cases, but it 
remained for Stiles to prove, by a series of careful and brilliant re- 

' PablisUed with permission of the Surgeon-General U. S. A., from the annual report of the 
bacteriological laboratory of the United States Army General Hospital, Presidio of San Fran- 
cisco, Cal, 
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searches, that this disease is very common in the Southern States, 
especially among the so-called “ dirt-eaters.” Stiles believes that the 
latter symptom, i. e., dirt-eating, is due to the perverted appetite caused 
by the irritation of the uncinaria to the mucous membrane of the 
intestine. 

As regards the occurrence of the disease in soldiers of the United 
States Army, cases have been reported by Ashford, Strong, Curry, and 
Brown. 

In the following report I shall first give the clinical histories of the 
cases which have been observed here, followed by a description of the 
parasite and a few remarks upon etiology, diagnosis, and treatment. 

Clinical History. Of the twelve cases observed, eight recovered 
and were discharged from the hospital, three are still in the hospital, 
and one died. For the following clinical histories I am indebted to 
First Lieutenants and Assistant Surgeons Edger and Grubbs, and 
Contract Surgeons Porter, Shepard, and Ashburn, 

Case I. — A. H. W., aged twenty-seven years ; birthplace, England ; 
admitted to this hospital January 21, 1902 ; diagnosis : ankylos- 
tomiasis. Patient had been sick in hospital since October 11, 1901. 
No record is given of symptoms from which he suffered while in 
Manila. The only physical signs of importance were his distended 
abdomen, a yellowish-white skin, and antemic mucous membranes. The 
tongue appeared clean. The chief thing complained of by the patient 
was the accumulation of gas in the stomach and bowels, with eructa- 
tions and more or less colicky pain. His appetite was good, bowels 
regular, although somewhat inclined to constipation. 

The feces were examined on January 24th, and a few uncinaria ova 
were found. On February 3d they were again examined, and no ova 
were demonstrated. Patient was discharged from the hospital to duty 
on March 4, 1902, no ova having been found in the feces since January 
24th. At the time of his discharge he had gained ten pounds in 
weight ; the mucous membranes were more normal in appearance, and 
the patient stated that he felt perfectly well. 

Case II. — J. P. S., aged twenty-nine years; birthplace, Chicago; 
entered this hospital February 17, 1902. Patient was admitted from 
the United States Army Transport “ Meade,” and stated that he had 
been sick since November, 1900 ; had suffered from constipation, 
accompanied by'vertigo, dyspnoea on exertion, and a sense of pressure 
over the chest. He had also suffered from occasional pains under the 
left scapula and along the left side. On admission the patient appeared 
very pale and ansemic, the skin having a lemon-yellow hue. On exam- 
ination of the heart a systolic murmur was detected, which, taking 
into account the ansemia present, was evidently of htemic origin. The 
abdomen was somewhat distended, and the patient complained consid- 
erably of flatulence. The chief symptoms complained of by the patient 
on admission were general weakness, vertigo, dyspnoea on exertion, 
and palpitation of the heart. The feces were examined on May 15th, 
and a few imcinaria ova were found. They had been previously exam- 
ined on February 26th, and were found negative. Patient was returned 
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to duty on May 21sfc, the ova having disappeared. During his stay in 
the hospital the patient gained sixteen pounds. 

Case III, — W. C. S., aged twenty-four years; birthplace, Maine; 
entered this hospital October 13, 1902 ; diagnosis : chronic gastro- 
enteritis. Patient had been sick since December, 1901, suffering from 
acute diarrhoea, having six to eight bowel movements in twenty-four 
hours with some blood. Also had abdominal pain of a colicky nature, 
and much gastric distention. Upon admission the patient complained 
of epigastric tenderness and flatulence. He had some diarrhoea, but 
never passed any blood. He was weak and emaciated ; the skin ansemic, 
as well as the mucous membranes, the abdomen distended, and the 
ankles somewhat oedematous. The feces were examined on October 
14th, and were negative. Examined again on October 29th, when a 
few uncmaria ova were found. This patient remained in the hospital 
until Ifovember 13th, when he deserted, and no further record could 
be obtained in the case, but before desertion the ova had disappeared 
from the feces. 

Case IV. — M. S. H,, aged thirty years ; birthplace, Iowa ; entered 
this hospital October 13, 1902; diagnosis: chronic dysentery and 
ankylostomiasis. The clinical record in this case is very brief, it being 
impossible to obtain any data from it as to the symptoms from which 
patient suffered. The only physical sign noted is a distended abdomen. 
Feces were examined on October 23d, when numerous ujicinaria ova 
were found. On November 15th a few were present, but frequent 
examinations after this period were negative. The patient was returned 
to duty on December 10, 1902, his illness having begun in June, 1902, 
During his stay in the hospital the patient gained ten pounds in weight. 

Case V. — A. L., aged twenty-two years ; birthplace, Kentucky ; 
entered this hospital October 13, 1902; diagnosis: restivo-autumnal 
malarial fever, chronic amoebic dysentery, ankylostomiasis. Patient’s 
illness began in August, 1902, He bad a severe diarrhcea, passing 
blood-stained mucus. Suffered severely from colicky pains in the 
abdomen and from abdominal distention. On admission he was much 
emaciated and very weak. Was having numerous bowel movements, 
the stools being thin and watery, with but little mucus and no blood. 
Patient complained mostly of abdominal distention and colicky pain. 
Physical signs were those of anremia, the skin being yellowish in color, 
the mucous membranes pale, and upon auscultation a slight hmmic 
murmur w'as heard over the larger vessels, especially in the neck. The 
feces were examined on October 14th, and a few xincinaria ova were 
found, together with a few embryonic worms. On October 16th the 
patient had a chill, accompanied by the symptoms of malaria, and 
examination of the blood showed a few full-grown tertian parasites. 
This condition was quickly remedied with quinine. The patient 
deserted on November 22d, and no further history of the case is 
obtainable. The feces were negative for ova before desertion. Dur- 
ing his stay in the hospital he gained forty-one pounds. 

Case VI. — G. C. D,, aged twenty-one years ; birthplace, Virginia ; 
entereed this hospital October 31, 1902; diagnosis: ankylostomiasis. 
Patient’s illness began in September, 1902. The only symptom he com- 
plained of at that time was diarrhoea, wdiich continued until October 
15, 1902. Upon admission the patient appeared somewhat anajmic, 
but otherwise about normal. He complained of constipation, flatulence, 
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aud slight tenderness over the abdomen. The physical signs were 
negative, save for a distended abdomen. He was returned to duty on 
February 24, 1903. The feces were examined on November 11th, and 
a few uncinaria ova were found; On December 12th the feces were 
again examined, and were negative for the ova. 

Case VII. — W. D. C., aged twenty-two years; birthplace, Ken- 
tucky; entered this hospital October 31, 1902; diagnosis: ankylos- 
tomiasis. Patient’s present illness began about July 1, 1902, the 
symptoms complained of being diarrhoea and general muscular weak- 
ness. Physical signs were negative, except for a slight ansemia. The 
only symptoms complained of by the patient while in the hospital were 
muscular weakness and pain over the right kidney. Had no diarrhoea 
while in this hospital, and gained eight pounds in weight. His feces 
were examined on November 1st, and a few uncinaria ova were found. 
The feces were again examined on November 15th, and no ova were 
demonstrable. Patient was returned to duty on December 2, 1902. 

Case VIII. —C. A. L., aged thirty-three years; birthplace, Sweden; 
entered this hospital January 8, 1903 ; diagnosis : ankylostomiasis. 
Patient’s illness began August 28, 1902, as an attack of acute gastritis, 
which recurred on September 12, 1902. These attacks were followed 
by vertigo, tinnitus aurium, and dyspnoea on exertion. Upon admis- 
sion to this hospital the patient complained of vertigo, tinnitus aurium, 
chronic nasal catarrh, and a cough. Physical examination showed 
aneemia, an acute bronchitis on both sides, and a distended abdomen. 
This patient still remains in the hospital, the infection being very per- 
sistent. From the time of entrance to the present time his feces have 
been examined repeatedly, and the ova persisted in them until June 
20, 1903, despite all treatment. On January 24th he had a slight 
convulsion, which at that time was supposed to be epileptic in character. 
Since then he has had several epileptiform convulsions. Since entering 
this hospital he has gained thirty-one pounds, but still appears anaemic, 
and states that he is far from feeling well. The chief symptoms com- 
plained of have been those already mentioned, together with colicky 
pains in the abdomen, distention and flatulence, and more or less 
headache. 

Case IX. — H. E. M., aged twenty-four years ; birthplace, Michigan ; 
entered this hospital April 28,1903; diagnosis: dysentery (chronic 
amoebic) and ankylostomiasis. The patient’s illness began December 
10, 1902, as a colic, which recurred frequently, usually just before 
meals. He stated that this was relieved by lying on the stomach for 
about three minutes. He also suffered from alternating diarrhoea and 
constipation. His condition on admission was very good, although he 
was slightly ansemic. Had had no signs of any digestive disorder for 
two weeks. His feces were examined on April 29, 1903, and a few 
uncindna ova found. They were examined repeatedly after this period, 
but no ova were found. Patient was discharged from the hospital 
June 15, 1903, to duty. He gained five pounds in weight while in 
hospital. 

Case X. — G. B., aged twenty-seven years ; birthplace, Victoria, B. C. ; 
entered this hospital April 28, 1903, and still remains under treat- 
ment ; diagnosis : ankylostomiasis. Illness began December, 1902, the 
chief symptoms being diarrhma, the movements containing some blood 
and mucus. Patient also had severe abdominal pain and distention. 
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He had four such attacks of diarrhoea before going to hospital. Upon 
admission the patient presented no symptoms whatever of ankylos- 
tomiasis, the only thing present being a very slight ansemia. The 
feces were examined and a few ova were found. Are negative at 
present. 

^Oase XL — Gr. C. C., aged twenty-eight yeras; birthplace, South 
Carolina; entered this hospital April 28, 1903; diagnosis: ankylos- 
tomiasis. Patient’s illness began March, 1902, as a diarrhoea. Three 
days after commencement he passed considerable blood and mucus. 
The highest number of bowel movements has been thirteen in twenty- 
four hours, accompanied by severe abdominal pain. On admission the 
patient’s general condition was fair, but there was considerable anremia 
present. The chief symptoms complained of were flatulence and 
abdominal distention. He had a slight diarrhoea, bowel movements 
numbering three or four in twenty-four hours. Upon physical exam- 
ination the heart was found to be somewhat irritable and irregular. 
A slight increase was noted in vocal fremitus over the upper portion of 
the right lung. The abdomen was distended and somewhat tympanitic, 
and the patient complained of slight soreness upon palpation. The 
feces were examined on May 6th and a few imcinaria ova were found. 
Repeated examinations have since been made, but were always nega- 
tive. Patient still remains in the hospital under treatment. 

Case XIL — J,_H. C., aged twenty-five years ; birthplace, Germany; 
entered this hospital April 13, 1902. This is the only fatal case of 
uncinaria infection which occurred at this hospital. He entered the 
hospital from the Discharge Camp at Angel Island on April 13, 1902, 
and died April 15, 1902, As the patient became delirious soon after 
admission, no history could be obtained from him as to his previous 
condition. It was found upon examination that he had been a patient 
in this hospital from October 2d to October 14, 1901, with a transfer 
slip diagnosis of ankylostomiasis. At that time he was pale and 
cachectic in appearance, and his bowels were constipated. After a 
short stay in the hospital the patient was discharged. Upon entrance 
the patient was very anremic, respirations were labored, there was a 
slight delirium, and upon a careful examination the spleen was found 
somewhat enlarged. About 1.30 A.ar. on the night after admission he 
had a severe chill, which was not accompanied, however, by any rise in 
temperature. His respirations were very labored, and this condition 
continued until his death at 10 p.m. on the night of April 15, 1902. 
Xo examination of the feces was made at this time on account of the 
lack of opportunity. 

The following is the record of the pathological findings in this case : 
Body that of a man aged twenty-five ; well developed and very little 
emaciated ; finger-nails not congested ; very slight post-mortem dis- 
coloration over the dependent portions of the body ; skin of a lemon- 
like hue; pupils dilated and equal. 

Thoracic and Abdominal Cavities. Subcutaneous fat and muscular 
tissue appear normal. Pleural cavities are free from fluid. The liver 
reaches to the lower border of the last rib. The greater omentum 
reaches to the bladder and contains a large amount of fat. The mesen- 
teric glands are considerably enlarged. The appendix lies upon the 
brim of the pelvis and appears normal. The abdominal cavity con- 
tains a small amount of clear, yellow fluid. The bladder is almost filled 
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with urine. Suprarenal glands appear normal, and upon section of the 
abdominal aorta no sclerosis is observed. All of the viscera appear 
nearly bloodless. 

Liver. The liver measures 22ix27 cm. Weight, 960 grammes. 
It is very pale in color externally, the capsule is smooth, and the right 
lobe is slightly indented by the ribs. The gall-bladder is almost filled 
with dark olive-green bile, and no calculi are present. Upon section 
the cut surface of the liver is a very pale yellow in color ; the lobules 
are, as a rule, indistinct, but some of them show slight venous conges- 
tion. The entire organ is extremely anfemic in appearance, the blood 
oozing from it being almost like water, the color index only 32. 

Spleen. The spleen measures 15x7J cm. Weight, 160 grammes. 
It is bright pink in color externally, the capsule is smooth, and the 
notches are distinct. Upon section the cut surface is dusky red in 
color, the Malpighian corpuscles invisible, and the interstitial fibrous 
tissue not increased in amount. The consistence of the organ is below 
normal. 

Pancreas. The pancreas measures 18x3^ cm. Weight, 130 
grammes. It is very pale in color externally, and upon section the 
cut surface is almost white. Very little blood is visible in the organ. 
The consistence is somewhat decreased. 

Left Kidney. The left kidney measures ll>}x6 cm. Weight, 200 
grammes. The organ is very pale in color externally, somewhat 
lobulated in appearance, and the capsule smooth. Two small cysts are 
present on the upper end. Upon section the cut surface is very pale 
in color, the cortex and pyramids being indistinct ; this is due, however, 
to the anaemia rather than to changes in the parenchyma of the organ. 
The cortex is slightly thickened and there is a large amount of fat at 
the base of the pyramids. The mucous membrane of the pelvis is not 
congested, and the capsule not adherent. There are a few small cysts 
found upon the anterior surface of the organ beneath the capsule. 

Right Kidney. The right kidney measures 12 x 5 cm. Weight, 160 
grammes. It is light jiink in color externally, the capsule is smooth, 
and no cysts are present. Upon section the cut surface appears very 
anjemic, but the cortex and pyramids are distinct. The cortex is 
thicker than normal, and there is considerable fat at the base of the 
pyramids. The mucous membrane of the pelvis appears much congested ; 
the capsule is not adherent. 

Lungs. The left lung is crepitant throughout, the lower lobe show- 
ing considerable hypostatic congestion. Upon pressure on this lobe, a 
large amount of bloody serum oozes from it, the blood being very thin 
and of low-color index. The right lung is adherent to the chest wall 
over the lower lobe and the lower portion of the upper lobe by very 
firm adhesions. The organ is crepitant and somewhat cedematous. 
Upon section of the organ a large amount of serum oozes from it on 
pressure. 

Heart. Pericardial cavity contains about 100 c.c. of clear, straw- 
colored fluid. The apex of the heart is formed by the left ventricle. 
The amount of extracardial fat is greater than normal. The extracar- 
dial bloodvessels are somew'hat congested. Coronary arteries appear 
normal. Upon section of the left heart the left ventricle is seen to 
contain a small, slightly yellowish clot, the auricle containing a red 
clot. The mitral valve appears to be slightly thickened, but is com- 
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petent. The aortic valve appears normal, as does the aorta above the 
valve leaflets. The muscular wall of the left side of the heart is 
slightly increased in thickness and very aummic in appearance. Upon 
section of the right heart the right ventricle is found to contain a red 
clot. The tricuspid and pulmonary valves are normal. The mus- 
cular wall is slightly thicker than normal and the muscle appears very 
anmmic. Weight, 620 grammes. 

Intestinal Canal. The large intestine appears normal, save for an 
intense anremia of the mucous membrane. Small intestine : the ileum 
appears normal, save for an intense aneemia of the mucous membrane. 
In the jejunum and the lower part of the duodenum numerous minute 
worms are found embedded in mucus and in the mucous membrane. 
Upon examination these worms are found to be tmcinaria (anJcylostoma) 
dxiodenalis. The worms are most numerous in the jejunum, only about 
twenty being found in the duodenum. The entire number of worms 
counted amounted to 280, but they were probably much more numerous, 
as in opening the intestine a considerable portion of the mucus in 
which most of the worms were embedded was washed away. The pro- 
portion of males to females was about 1 : 4. About two-thirds of the 
worms are embedded in mucus, which in many places is slightly blood- 
stained. A considerable number, however, are attached to the mucous 
membrane and upon being separated a small ecehymoticspot is observed 
at the point of attachment. These minute blood-stained areas are 
especially numerous in the jejunum. The entire mucous membrane is 
intensely anmmic in appearance, and in many places there is an almost 
total atrophy of the valvidce, coniventes. 

The stomach appears normal, save for an intense antemia of the 
mucous membrane. 

Anatomical Diagnosis. Secondary aoEemia due to uncmaria (anky- 
losloma) dnodenalis. Subacute parenchymatous nephritis. Ascites, 
Hypostatic congestion of the lungs. CEdema of the pericardium and 
slight venous congestion of the liver. 

Microscopic Examination. Upon microscopic examination of the 
viscera, no characteristic lesions could be determined. The mucus in 
the intestinal canal showed numerous ova and almost invariably red 
blood corpuscles. Examination of the worms found showed them to 
belong to the European species. 

Analysis of Symptoms. General Development. In all the cases 
observed at this hospital the disease occurred after the period of adult 
life was reached, and, therefore, the lack of development noted by various 
authorities in persons in which the disease had occurred in early life 
was absent. All the patients were well-developed men, but emaciation 
was present in about half the eases. 

Skin. In all of the cases a marked anremia was present, the skin 
appearing of a pale, somewhat lemon-tinted color. In none of the 
cases was there observed the shrivelled appearance of the skin described 
by Stiles.' In one case the skin was of a normal white color. 

Head. In none of the cases observed at the hospital did there appear 
to be any oedema of the face, which has been noted as a common syrap- 

* Bull. No. 10, iryg. Lab-, U. S. Pub. Health and Mar. Hosp. Serv., Washington. 
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tom by most authorities ; neither could it be determined that the face 
had the anxious or stupid appearance which Stiles' speaks of. 

Eyes. In his elaborate article upon uncinariasis, Stiles" notes the 
following symptoms affecting the eyes : The pupils either are dilated or 
they dilate readily, while the conjunctiva appears dull, dry, and of a 
chalky white. He also calls attention to the following phenomena 
observed by staring directly into the patient’s eyes, he, meanwhile, 
looking intently at the investigator. Stiles says : “ After a moment, 

the length of time apparently varying slightly according to the length 
of the disease, the pupils dilate and the patient’s eyes assume a dull, 
blank, almost stupid, fish-like, or cadaveric stare, very similar to that 
noted in cases of extreme alcoholic intoxication.” He states that 
he noted this peculiar condition in all the cases of uncinariasis he 
observed except two, and that he failed to find this condition in patients 
suffering from ansemia not due to this disease. He, however, does not 
go to the extent of stating that this stare is diagnostic of the disease. 
In the cases which have occurred here I have investigated this symptom 
and agree with Stiles in finding that it is present in almost all cases ; 
only one case observed here failed to present it. 

Conjunctives and Mucous Membranes of Nose, Lips, and Gums. In 
all the cases observed there was a marked ansemia of the conjunctivse 
and the mucous membranes of the nose, lips, and gums. This was more 
noticeable, of course, in the most severe cases. 

Tongue. In all but one of the cases observed here the tongue 
appeared clean, the only exception showing a brownish-yellow fur, 
rather thick, with small purplish-black areas scattered along the dorsum 
of the tongue. These spots were, as a rule, circular in shape and 
appeared to extend into the epithelial lining of the tongue. Some 
authorities have laid special emphasis upon these blackish spots as 
being diagnostic of the disease. From my experience here I would not 
consider these spots as of much significance, for only one out of twelve 
cases presented them, and I have observed the same condition in cases 
of dysentery, tuberculosis, and valvular disease of the heart. I believe 
the spots to be due, in all probability, to a venous stasis in the affected 
areas. 

Trunk. The cervical pulsations were very distinct in nine of the 
twelve cases, so much so that they could be observed at some distance. 
The thorax did not present anything characteristic of the disease. The 
abdomen presented one of the most characteristic physical signs of 
uncinariasis, this condition being present in every case observed here. 
This characteristic physical sign is distention of the abdomen, giving 
the appearance commonly known as “ pot-belly,” This distention is 
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due to an accumulation of gas in the intestines, caused by lessened peri- 
staltic action, and in some eases it is further aggravated by the accumu- 
lation of fluid within the abdomen. 

Upon palpation of the abdomen, tenderness over the region occupied 
by the stomach; transverse colon, and small intestine was present in 
nine of the twelve cases, the epigastric tenderness being most marked. 

In four of the cases distended venules were present over the abdom- 
inal wall, giving the abdomen a marbled appearance. 

Extremities. Only one case observed at this hospital presented any 
symptoms which could be referred to the extremities. This one case 
showed a slight oedema of the ankles. According to most authorities, 
oedema is a common symptom in the worst cases of this disease, but in 
the ease here in which oedema of the ankles was present the infection 
was a comparatively mild one. In the only fatal case occurring here 
oedema of the extremities was not present, although there was consid- 
erable ascites. 

Respiratory System. One of the most common symptoms present was 
dyspnoea, especially prominent during exertion. Every case observed 
complained of this symptom, and in three of the cases it was so severe 
as to occasion the patient’s great agony. In these latter cases the con- 
dition seemed to come on in paroxysms after even the slightest exertion. 
As regards the number of respirations, there seemed to be no general 
rule which could be deduced. In some of the cases the respirations 
were slower than normal, but in a larger number the respirations were 
above normal, varying between twenty and forty per minute. Only 
one of the cases observed here presented any symptoms of bronchitis, 
in this case the condition being a very prominent symptom. I do not 
believe, however, that the bronchitis was anj’thing more than an acci- 
dental complication. 

Circulatory System. The symptoms most prominent were anjeraia, the 
cervical pulsations, palpitation and irregular action of the heart, hremic 
murmurs, pain over the region of the heart, and irregularity in force 
and frequency of the pulse. Ancemia was present in eleven of the 
twelve cases. It varied in intensity, being, of course, most severe in 
the long-continued cases of well-marked infection. As the blood 
counts in tliese cases will be given later, I shall not consider the 
numerical decrease, at this time. As has been mentioned, the anreraia 
was most easily observed in the mucous membrane.s, especially the 
conjunctive and the lips. The lemon-yellow hue of the skin has also been 
mentioned. Palpitation and irregular action of the heart were present in 
six of the cases. This condition was complained of in only two of the 
cases. Hemic murmurs were present in eight of the cases. In seven the 
murmurs were most noticeable over the carotids, and in only one was 
a murmur distinguishable over the heart. All of these cases showed a 
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considerable degree of anaemia. Pain over the region of the heart, 
characterized by the patients as a sense of pressure, was present in two 
cases. All the patients showing anaemia presented some irregularity 
in the force and frequency of the pulse. In all of them the force of 
the pulse was decreased, but it was noticed upon keeping the fingers 
on the pulse for some time that there were periods in which the pulsa- 
tions were much more forcible. In six of the cases the frequency of 
the pulse was increased, varying from ninety to one hundred and ten. 
In two of the cases the pulse ranged between forty and fifty per minute. 

Nervous Syste7n. Headache was one of the most prominent symptoms 
complained of by these patients. It occurred in all of the cases show- 
ing severe anaemia, and was severe according to the extent of the 
anaemia. It seemed to be somewhat paroxysmal in character and was 
located, as a rule, in the frontal region or tlie occiput. In only one 
case was delirium observed, this ease being the one that proved fatal. 
A condition of mental apathy was' observed in six of the cases. This 
did not amount to an actual inability to comprehend, but seemed to be 
rather more of a disinclination to exercise the mental faculties. In 
his comprehensive article, Stiles' calls special attention to this condition, 
which, associated with the muscular weakness that is almost always 
present in these cases, produces a condition of laziness, which he con- 
siders the prominent symptom of uncinariasis in the Southern States. 
His announcement of this fact, unfortunately, gave rise in the daily 
papers to the statement that the organism of laziness had been discov- 
ered. Tinnitus aurium was present in two cases, and was very annoy- 
ing to the patients. Vertigo was present in six of the cases, all of 
which showed marked ansmia. Neuralgic pains, referable to various 
portions of the body, were present in five of the cases. The pain was 
most frequent in the knee-joints and shoulders. All the patient show- 
ing ansemia spent a large portion of the day in sleep, and, from my 
experience, I believe that this is a valuable symptom of uncinariasis. 

Digestive System. The chief symptoms referable to this system were 
nausea and vomiting, abnormal appetite, constipation or diarrhoea, and 
colicky pains in the stomach and bowels. Nausea and vomiting were 
observed in but one case, and were evidently due to a chronic gastritis. 
Disturbances in the appetite of the patient were observed in six of the 
cases, in all of which there was an abnormal craving for food. This 
condition led to a disagreeable sensation of emptiness and distention in 
the stomach. Marked flatulence was present in ten of the cases, and 
would appear to be a very common symptom of the disease. As far 
as can be ascertained from the records of the cases, there was no per- 
version of the appetite noted, none of the patients asking for unusual 
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articles of food, -nor did any of them give a history of dirt-eating. 
Constipation and diarrhoea were frequent symptoms in the cases observed 
here. Diarrhoea v’as present in six, constipation in four, and tlie bowel 
movements were normal in two. It was not possible to determine 
whether or not the first attack of diarrhoea in those cases showing it 
was due to the xmcinaria. As regards the stage of the disease in 
which the symptoms are most frequent, I would say that diarrhoea is 
most frequent in the early stages and constipation in the later stages. 
In some of the cases, however, diarrhoea persisted until remedial 
measures cured the infection. Ever}’- one of the cases observed here 
complained of colicky pains in the stomach and bowels. This condi- 
tion was always associated with a distended abdomen, and was present 
from the very commencement of the infection. The colic occurred, 
as a rule, shortly after eating, and just before the movements of the 
bowels. I believe that the two most characteristic symptoms associated 
with the digestive system are distention of the abdomen and colic. 
Two of the patients complained of a severe throbbing pain over the 
stomach, and in both these cases there was present, in addition, very 
severe abdominal colic. 

Muscular System. In five of the cases marked emaciation was present, 
being especially noticeable in the extremities. The remaining seven 
cases did not show any emaciation worthy of notice, but in all the cases 
the muscles were flabby and there was great muscular weakness present. 
A dull ache in the muscles was complained of, especially noticeable on 
awakening in the morning and after any continued exertion. There 
was also present a lack of inclination to exercise, and if exercise was 
taken the patient tired very easily. 

Temperature. In only two cases was there any rise in temperature 
noted. In one the temperature oscillated between normal and 100° F., 
and in the other, the fatal case, between 100° and 103° F., the latter 
point being reached just before death. I am unable to state that the 
remaining cases did not show any temperature, because the clinical 
data is not clear upon this point, but it is probable that in the cases 
showing marked antemia the temperature varied in the same manner 
as it does in other cases of severe anmmia. 

Urine. The urine did not show anything characteristic, being 
normal in every case except one, this being the fatal case. Just before 
death the urine showed considerable albumin and numerous hyaline 
and granular casts, together with pus cells. 

Feces. In the cases showing diarrhoea the feces were of semifluid 
consistence or fluid, varying in color from a light gray to dark brown, 
always contained mucus, and generally some blood. The majority of 
the specimens were of a dark-brown color, and contained considerable 
blood-stained mucus. In the constipated cases the feces were well 
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formed, and of a dark-brown color, also showing mucus. It was found 
that it was much easier to demonstrate the unemaria ova in the formed 
feces than in the semifluid or fluid. In fact it required several exam- 
inations to demonstrate them in the fluid feces, and then they could 
only be found in very small numbers. In the portion of this report 
dealing with the diagnosis of the disease, I shall discuss more fully the 
methods of examination of the feces. 

Blood. In every case showing anaemia the blood was of a more 
fluid consistence than normal, in the worst cases being almost like water. 
The color in the worst cases was almost buff, while those cases which 
did not show so extreme a degree of anaemia exhibited a gradual grada- 
tion from this very light buff color to the normal color of the blood. 
It was noticed that the blood coagulated very slowly, and in the fatal 
case coagulation did not occur until nearly half an hour elapsed from 
the time of taking the blood. 

The Hcemoglobin. Stiles,^ in his valuable report, states that the 
haemoglobin is more apt to be I’ednced in the early stage of the disease 
than in the later, and that the most chronic cases are more apt to have 
a high hsemoglobin average than are the acute. This statement has 
been well borne out in the cases observed at this hospital, as the fol- 
lowing table will show : 


Case. Duration of infection. Hcemoglobin. 

1 zyi months. 36 per cent. 

2 27 68 " 

3 10 “ 48 “ 

4 , . iyi " 34 “ 

5 3 “ 30 “ 

6 2 “ 82 “ 

7 4 •' 40 “ 

8 6}^ “ 45 '• 

9 4 “ 28 “ 

10 5 “ 50 . “ 

11 13 “ 60 “ 


12 about 2 years 20 " 

As will be seen, the statement is borne out in every case except Case 
XII. This was the fatal case, and the patient undoubtedly died of a 
profound secondary antemia, and, as will be seen by the blood counts 
which follow, the haemoglobin was not very much reduced beyond the 
reduction in the red cells. 

The Red Blood Corpuscles. In ten of the twelve cases which have 
occurred here poikilocytosis was present, and most marked in the cases 
which showed the most severe degree of ansemia. Numerous authorities 
have claimed that poikilocytosis is not, as a rule, present in the blood 
in cases of uncinariasis, but this has not been our experience here, nor 
was it the experience of Ashford,* who found that it was present in 
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sixteen of his seventeen cases occurring in Porto Rico, Rormoblasts 
and megaloblasts were present in eight of the cases, but in very small 
numbers. The reduction in red cells will be seen in the table of blood 
counts which follows. 

Tlie White Corpuscles. Differential counts were made of the white 
corpuscles, and the following facts were observed: first, that there 
was invariably an increase in the eosinophiles ; and, second, that the 
polymorphonuclear neutropbiles were reduced in proportion to the 
increase of eosinophiles. These facts agree with Ashford’s statements 
in regard to the white corpuscles. 

The eosinophiles in all the cases showed a marked increase, but this 
is not at all diagnostic of uncinariasis. In my experience, it is observed 
in nearly all cases of infection due to animal parasites. Thus, it is 
present in tapeworm infections, slrongyloides infections, trichinosis, and 
is a very common condition in amoebic dysentery. While it should 
arouse our suspicions, the mere presence of eosinophiles is not at all 
diagnostic of uncinariasis. 

The following table gives the blood counts in the cases observed at 
this hospital. The lowest blood count and hoemoglobin estimate observed 
here is given and the highest eosinophile count : 


Case. 

White cells. 

Red cells. 

Eosinophiles. 

Htemoglobin. 

1 . . . 

. 3,572,000 

23,000 

8 per ct. 

86 per ct. 

2 . . . 

. 2,160,000 

16,000 

6 ■' 

68 “ 

8 . . . 

. 2,100,000 

9,000 

1.5 “ 

48 " 

4 . . . 

. 3,650,000 

12,000 

6 '• 

84 “ 

5 . . . 

. 1,252,000 

10,000 

3 “ 

80 " 

6 . . . 

. 1,848,000 

31,000 

30 

32 

7 . 

. 1,550,000 

26,000 

32 

40 " 

S . . . 

. 1,560,000 

11,000 

15 

45 ■' 

9 . . . 

, 4,100,000 

62,000 

1.4 “ 

28 

10 . . . 

. 4,000,000 

10,000 

3 '• 

SO 

11 . . . 

. 3,417,000 

10,000 

2 '■ 

CO " 

12 , . . 

810,000 

11,000 

15 “ 

20 ■■ 


As will be observed, leucocytosis occurred in all but one of the 
cases. This is not in accordance with the observations of most authori- 
ties, and is very hard to explain. The counts were made very care- 
fully, and there could be no mistake in the results obtained. It may 
be that the change from a tropical climate to a cool climate, such as 
San Francisco, may account for the rise in leucocytes. Two of the 
cases observed were .complicated with malaria, one showing a tertian . 
restivo-autumnal infection, and the other a tertian infection. 

There was no increase noticed in the large or small lymphocytes, 
nor were any myelocytes observed. 

Description of the Parasites. All of the cases observed here 
were infected with the old-world hookworm, i. e., anchylostoma 
duodenale or uncinaria duodenalts. None of the cases observed were 
infected with the new-world hookworm, uncinaria americana. As 
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the differentiation of these two parasites is of importance, I shall give 
Stiles’ description of both. 

“The old-world hookworm, unicaria duodenalis: Body cylindri- 
cal, somewhat attenuated -anteriorly ; buccal cavity, with two pairs of 
ventral teeth curved like hooks and one pair of dorsal teeth directed 
forward ; dorsal rib not projecting into the cavity. Male, 8 mm. to 11 
mm. long ; caudal bursa, with dorsomedian lobe and prominent lateral 
lobes united by a ventral lobe ; dorsal ray divides at a point two-thirds 
its length from its base, each branck being tridigitate ; spicules long 
and slender. Female, 10 mm. to 11 mm. long; vulva at or near 
posterior third of body. Eggs, ellipsoid, 52/i to 60x32(U, laid in 
segmentation. Development direct without intermediate host. 

“The new-world hookworm, uncinaria americana, Stiles, 1902, of 
man: Body cylindrical, somewhat attenuated anteriorly; buccal cap- 
sule, with a dorsal pair of prominent semilunar plates or lips and a 
ventral pair of slightly developed lips of the same nature ; dorsal conical 
median tooth projects prominently into the buccal cavity. Male, 7 mm. 
to 9 mm. long ; caudal bursa, with short dorsomedian lobe, which often 
appears as if it were divided into two lobes, and with prominent lateral 
lobes united ventrally by an indistinct ventral lobe ; common base of 
dorsal and dorsolateral rays very short ; dorsal ray divided to its base, 
its two branches being prominently divergent, and their tips being 
bipartite ; spicules long and slender. Female, 9 mm. to 11 mm. long ; 
vulva in anterior half of body, but near equator. Eggs, ellipsoid, 
64/i to 7Q/J- long by 36/z to 40/^ broad, in some cases partially segmented 
in utero, in others (rare), containing a fully developed embryo when 
oviposited.” 

Habitat. In small intestine of man. 

As will be seen, the chief differences from a practical standpoint 
between these two worms consists in the vulva in the female of 
uncinaria duodenalis being situated at or near the posterior third of 
the body, while in the uncinaria americana it is situated in the 
anterior half of the body, the armature of the mouth, the buccal 
cavity in the uncinaria duodenalis having two pairs of ventral teeth 
and one pair of dorsal teeth projecting forward, while in the rincinaria 
americana the buccal capsule is provided with a dorsal pair of semi- 
lunar plates or lips, and a ventral pair of slightly developed lips of 
the same nature, and a dorsal conical median tooth projecting promi- 
nently into the buccal cavity, and in the size of the eggs. The eggs 
of the uncinaria americana measure from 64/z to long by 36/i to 40/' 
broad, while in the uncinaria duodenalis the eggs measure 52// to 60/' 
long by 32/' broad. It will thus be seen that the eggs of the American 
specimen are much larger than those of the European. 

The Ova. I shall describe here only the ova of the European 
species, as all of my cases were infected by this variety of the parasite. 
The ova are deposited in the intestinal tract of the patients and are 
discharged in the feces either unsegmented or partially segmented. 

VOL. 126, NO. 5.— NOVEMBER, 1903. 53 
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These ova are of the measurements already named, are ovoid in shape, 
enclosed by a thin, hyaline-appearing, and very distinct membrane. 
This membrane never appears of a double outline, and is generally 
perfectly regular unless the ova are degenerated. Within this hyaline- 
appearing membrane, and placed at some distance from it is a granular 
mass of material which, at various stages of the development of the 
ovum, exhibits differences in structure. In those ova in which seg- 
mentation has not begun this granular mass appears homogeneous in 
structure, but where segmentation has commenced the mass is divided 
into more or less numerous granular clumps according to the stage of 
segmentation. When well advanced each granular clump or cell will 
be seen to consist of a granular protoplasm surrounding a small 
hyaline-appearing nucleus. The granular material consists of very 
distinct, refractive granules, much larger than those which occur in 
the protoplasm of any of the cells of the human body. As segmenta- 
tion advances, a complete embryo is finally formed, but the ova escap- 
ing in the human feces never show any embryos within them, this 
development occurring after the feces have been exposed for some 
time to the air. It should be remembered that the ova of uncinaria 
never develop into embryonic worms within the intestine, it being 
necessary that they should first be deposited externally to the body. 
It therefore follows that for every adult worm present in the human 
body a separate embryo must have entered it. 

Methods of Infection. Probably the most important method of 
infection is by swallowing the worms in infected food or drinking water. 
One very common method of infection occurs in persons who handle 
dirt in infected localities, and, because of uncleanly habits, contam- 
inate their food or convey the infection directly to the mouth with the 
hands. 

A method of infection which has received much study is that through 
the skin. This theory, which has now become established, was first 
announced by Looss. He discovered that if water containing embryos 
of uncinaria was placed upon the skin an itching sensation was produced, 
due to the worms entering the hair follicles, from which region they 
entered the surrounding tissues. At first this theory was received 
with a great deal of skepticism, especially when he announced that 
from the skin the larvse finally reached the intestinal canal. Despite 
this skepticism, however, Looss has absolutely proved by experiment 
that this actually occurs, and not only by experiment on the lower 
animals but upon man himself. He found that in the case of a man 
who offered himself for such experiment, his feces having been examined 
for weeks previously, the application of infected material to his arm 
resulted in the appearance of the ova of uncinaria ihiodenalis in the 
feces on the seventy-first day. 
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By the experiment of Bentley the condition known as “ground-itch,” 
occurring in some tropical regions, has been shown to be probably due 
to infection with uncinaria. This, however, has not been definitely 
proven, but is worthy of attention. 

The theory propounded by some authorities that the larvte of unci- 
naria can reach the human being through the respiratory tract, being 
present in the air, has not received any definite proof, and, so far as 
the present status of the case is concerned, it is not a probable method 
of infection. 

Diagnosis. The diagnosis of uncinariasis (ankylostomiasis) depends 
upon the finding of the ova of the parasite in the feces. While the 
clinical symptoms are in some degree characteristic, they are not suffi- 
ciently so as to render a diagnosis of this infection conclusive by refer- 
ence to them alone. 

Methods of Examination. The best method of examining the 
feces for the ova is to select a small portion which is smeared upon a 
clean glass slide, if necessary, mixed with a little water and covered 
with a cover-slip. The specimen should be examined with a 1/6 objec- 
tive and a one-inch eye-piece. Care should be taken not to have too 
much light upon the object, and, if the examination is not positive, 
several slides should be prepared and examined. To one who has seen 
the ova it is impossible to mistake them for the ova of any other intes- 
tinal parasite. Those most apt to be mistaken are the eggs of ascaris 
lumbricoides, oxyuris vermwidaris, and strongyloides intestinalis. No 
difficulty will be experienced in differentiating the ova if any good 
work upon the intestinal parasites is consulted. 

In certain cases, especially in those in which the feces are of a fluid 
consistency, or where the ova are in very scarce numbers, some method 
of sedimentation is necessary to demonstrate them. The method I 
prefer is as follows : A small quantity of the feces is taken and mixed 
with the requisite quantity of distilled water to make a very fluid con- 
sistence. This mixture is then placed in a centrifuge and allowed to 
rotate for from three to five minutes. The liquid is then poured from 
the top of the tube, and with a slender pipette some of the sediment is 
obtained from the very bottom of the tube. This is then placed upon 
a slide, diluted, if necessary, with sterilized water, and examined. If the 
ova are present this method will almost invariably demonstrate them. 

Where a centrifuge is not obtainable the method of sedimentation 
recommended by Stiles' is most valuable. This consists in taking one 
or two ounces of feces, adding enough water to make from a pint to 
two quarts, shaken thoroughly, and the floating matter poured off, as 
well as the water down to the sediment. This washing is repeated 
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several times until no floating matter is observed. Tbe last time it is 
done the mixture is poured into a small conical graduate, and after 
settling the sediment is examined. 

In examining feces for wicmaria ova it will be found that the well- 
formed stools are most liable to result positively, and in such cases a 
small portion of the feces should be taken from the surface of the stool 
and, if possible, from any mucus present. 

Where there is any doubt as to the presence of uncinaria ova in a 
given specimen it is well to place the feces in an incubator and to 
examine it after from twenty-four to thirty-six hours, when the young 
embryonic worms will be found. 

Blotting-paper Test. Stiles' recommends this test when the micro- 
scopic examination of the feces is impossible. It consists in placing a 
small portion of the feces upon white blotting paper and allowing it 
to remain for from twenty minutes to several hours. Upon removal 
“ it leaves upon the paper a reddish-brown stain, similar to a blood 
stain.” This method, while it may be practicable in a certain class of 
cases, is, it seems to me, of very limited application. I have found that 
the feces from a large number of various disease processes will leave a 
brown stain upon blotting paper, and this is especially true of the very 
class of cases in which a differential diagnosis is of most importance. 
Thus, the feces of chronic diarrhoea, chronic dysentery, both amcebic 
and specific, and chronic colitis often give a brown stain on applying 
this test. If a diagnosis of uncinariasis was made in such cases, it will 
be seen how incorrect and injurious to the patient it would be. Cer- 
tainly in the class of cases received at this hospital this test is of little 
or no value. 

Prognosis. It may be said that, as a rule, the prognosis in cases of 
uncinariasis is favorable if properly treated. To be sure, deaths often 
occur from this disease, but it will be almost invariably found that 
such cases have not received treatment, or, if treated, that the measures 
taken have not been thorough. That the disease is not one which is 
very dangerous to life is shown by the large number of cases in which 
the infection has lasted for years, but on account of the great debility 
produced by it this infection is of great economic importance. One 
has only to read in the valuable report of Stiles the condition produced 
in a certain class of the population of our Southen States by this infec- 
tion to realize at once the great importance of its prevention. 

Treatment. I have had no experience in the treatment of this infec- 
tion, and can only speak from the experience of others. I believe that 
it is the concensus of opinion that thymol is the best drug as yet dis- 
covered for the treatment of this disease. It is usually given in the 


' Loc. cit. 
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following manner : The patient is kept in bed for a day or two before 
the drug is administered, and on as light a diet as possible. At the 
end of this time one gram (fifteen grains) of thymol is administered, 
followed in about two hours by the same dose. After from two to six 
or eight hours or longer a saline cathartic is administered, preferably 
magnesium sulphate. The stools should invariably be examined for 
the worms, as otherwise no statement can be made as to the result of 
the treatment. Larger doses of thymol are advocated by many ; thus, 
two grams may be administered at once, followed by another two 
grams in two hours. The stools should be examined again in a week, 
and if, after repeated examinations, no ova are found, a cure may be ex- 
pected. If, however, the ova are found, the treatment should be repeated. 

Numerous instances are on record in which thymol produced alarm- 
ing symptoms, and some authorities, notably Sandwith, believe that 
death has occurred from the use of this drug. It should be given with 
caution, and for this reason I have recommended the smaller dose. In 
one case which I observed here I believe that the drug caused a marked 
depression of the heart, which almost ended in collapse. 

In all but one of the cases treated here, excepting the fatal case, the 
use of thymol resulted- in a complete and rapid recovery. In this one 
case, however, repeated treatment with the drug has been pursued over 
a period of six months, and the ova of the parasite are still present, 
although in smaller numbers in the feces.’ 

In the general discussion of treatment of this disease it is proper to 
speak of the methods to be adopted for its prevention. So far as the 
army is concerned, these methods consist in the proper disposal of the 
excreta, careful attention to the cleanliness of the person, especially the 
hands, the wearing of shoes in regions in which the natives are infected, 
and the boiling of the drinking water. 

As the ova of this parasite develop in the feces after they have been 
voided, it will be at once seen how necessary the proper disposal of such 
matter is. The various methods of such disposal are well known to 
army surgeons, and will not be discussed. 

As in a large majority of the cases infection is undoubtedly due in 
the human being to uncleanly habits, particularly eating with dirty 
hands, too strict attention cannot be paid to this item of personal 
cleanliness. The hands should invariably be washed before each meal, 
and, if possible, in hot water. 

As Looss has shown that the infection can travel through the skin 
to the intestinal canal, it is obvious that going barefoot in an infected 
locality may lead to infection. Therefore, in such localities, shoes 
should be always worn. 

1 Since writing the above the ova have disappeared and the patient has been discharged 
from the hospitai. 
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It is unnecessary to speak of the importance of boiling the drinking 
water, as this is so necessary a procedure in tropica] climates, and also 
in many regions where water-borne disease is suspected, that it is 
invariably carried out whenever possible. Where the boiling of the 
water is impracticable, some method of filtration or sterilization should 
be adopted,' 


TUBERCULOSIS OF THE TONSILS AND THE TONSILS AS A 
PORTAL OF TUBERCULAR INFECTION. 

By Henry Kopeik, M.D., 

OF NEW YOEK* 

The tonsils have long been a subject of investigation as a seat of 
tuberculosis, and the literature is quite voluminous on this theme. Orth 
and Cohnheim first called attention to the fact that these organs might 
not only be the seat of tuberculosis, but that they were potent factors 
in the dissemination of this infection throughout the body. The 
observations on tuberculosis of the tonsils and the conclusions drawn 
from them differ because one set of observers has studied the disease 
from a purely clinical standpoint, while the other has analyzed patho- 
logical and autopsy material, Piuder and Fischer examined a number 
of hypertrophied tonsils excised from the living subject; recently Larti- 
gau and NicoII examined a large number of adenoids. Any conclu- 
sions drawn from such material must necessarily be imperfect, for 
concealed tuberculosis elsewhere in the body would escape confirmation. 
Tuberculosis of the tonsil may be a primary isolated process unaccom- 
panied by tubercular foci elsewhere. This is exceedingly rare ; the only 
case of the kind in the later literature is that of Friedmann. In this 
case the patient was one year and four months of age ; the tonsil alone 
was affected, the child dying of other causes. Other authors (Orth, 
Huge, Schlessinger, Scheibner, Kruckmann) speak of primary tuber- 
culosis of the tonsil with accompanying tuberculosis of the cervical 
lymph nodes. In these cases the disease was limited to these organs, or 
may have spread thence and then involved other organs. In one case 
published by Euge the tuberculosis involved the tonsil and lymph nodes 
of the neck and caused also secondary cervical spondylitis, the lungs 
having escaped. Other cases are published by Sclilenker, Brugmann, 
Friedmann, and Orth, in which the tonsillar affection was the starting 
point of an acute miliary tuberculosis or of a chronic pulmonary tuber- 
culosis of the lung. The secondary forms of tuberculosis of the tonsil 


' Since nriting this report sis more cases of uncinaria infection have been observed here, 
all infected with the European species. 
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are very common (Strassmann, Ruge, Dmochowski, Schlenker). The 
victims of chronic pulmonary tuberculosis sooner or later develop 
tonsillar infection. This form of tonsillar tuberculosis is only of pass- 
ing interest. In both the primary and secondary forms of tuberculosis 
of the tonsil the cervical lymph nodes are quite constantly affected. 
Children furnish by far the greatest quota of cases, not only of primary 
tonsillar tuberculosis, but the form of the disease in which the tonsil 
draws into the infection the cervical lymph nodes. In some cases the 
tonsil is to external appearances normal ; in others it may be hypertro- 
phied (Lewin, Pluder, Fischer), the external surface showing no erosions 
or ulcerations. In a few cases the affected tonsils were even atrophied 
(Walsham). These atrophied tonsils when examined were found, as 
in the other forms mentioned, to contain tubercle tissue and tubercle 
bacilli. Ulcers on the tonsil of a tubercular nature have only rarely 
been observed. In all the forms the cervical lymph nodes may be 
enlarged. When such is the case, the largest nodes and those sup- 
posedly first infected are found high up behind the tonsil. The affected 
nodes form a packet, stretching from behind the angle of the jaw along 
the great vessels toward the clavicle. The youngest diseased nodes are 
found behind the great vessels in chains. They are often very numer- 
ous. The cases of primary tuberculosis of the tonsil confirmed by 
autopsy in the later literature may be summarized as follows : 

One case mentioned in this paper of isolated tonsillar tuberculosis 
in a young child observed by Friedmann. Two other cases by the 
same observer of tonsillar tuberculosis with involvement of the cervical 
lymph nodes. Two cases in children of Kruckmann, with tuberculosis 
of the cervical lymph nodes. Two cases by Schlenker of tuberculosis 
of the tonsil and the accompanying lymph nodes in adults. Four cases 
of 60 examined by Scheibner of possible primary tuberculosis. One 
case by Huge, mentioned above, in a girl aged eighteen years. Pluder 
and Fischer, on the other hand, examined the tonsils of 32 patients 
which had been excised for hypertrophy and found tubercular infec- 
tion in 5. Lartigau and Hicoll found 10 per cent, of 85 adenoids were 
the seat of tubercular tissue and bacilli. These were mostly children, 
the tonsils alone being examined. The other organs clinically revealed 
no tuberculosis. These authors give a r^sum6 of 161 cases of Lermoyez, 
Gottstein, and Brindel examined in the same way. In 19 of these cases 
the tonsils were found to be tubercular and to contain tubercle tissue 
and bacilli. In those cases in which the excised tonsils alone are 
examined, the diagnosis of primary disease of the tonsil must neces- 
sarily be only provisional. In this respect such investigations must 
remain incomplete. It must be admitted, however, that if changes 
in the tonsil are old, the presumption of primary nature of the disease 
is strong in the absence of marked signs of affection of the lungs or 
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other organs. In this sense only the author wishes to report in this 
connection a case of apparently primary disease of the tonsil, peculiar 
in that the development of the affection dates distinctly from an ex- 
posure to infection. Both tonsils were involved. One tonsil showed 
a distinct tubercular ulceration which is rare, resembling in some 
respects a chronic diphtheria. Scrapings from the tonsillar ulcer 
revealed large numbers of tubercle bacilli. The granulations scraped 
from the tonsil showed tubercle with giant-cell formation. Examina- 
tion of the extirpated tonsil on the left side showed the same tissue 
and bacilli. The lymph nodes on both sides of the neck from the 
angle of the jaw down were much enlarged, and when extirpated and 
examined showed the presence of cheesy areas, tubercle tissue, and. 
numbers of tubercle bacilli. The nodes showing the oldest infection 
were high up behind the tonsil. 

■ A. W,, male, child, aged fifteen months ; only child. Father and 
mother in good health. Patient has hitherto been in good health, with 
only an occasional bronchitis. Last summer, 1902, the parents took 
the child to Liberty, N. Y. The grandfather was stopping at this 
place, suffering from pulmonary tuberculosis. The child was with his 
grandfather quite a good deal and ate at the same table. In Novem- 
ber, 1902, the child began to suffer from what the physician called 
tonsillitis. It was at this time in the city. In January, 1903, 1 saw 
the patient for the first time. The child was well nourished, slightly 
rachitic. It had congenital stridor. There was enlargement of both 
tonsils, especially the left. On this tonsil there was a ragged yellow 
ulcer, with an appearance resembling a pseudomembranous exudate. 
There were adenoids. At this time I found no bronchitis, no lung 
lesion. The cervical lymph nodes at the angle of the jaw were much 
enlarged. The color of the child was good. There were no enlarged 
nodes elsewhere. The patient with ordinary treatment for a tonsillitis 
improved. The pseudomembranous appearance of the ulcer on the 
left tonsil persisted for a time and then cleared up. The nodes at the 
angle of the jaw continued enlarged. Extirpation of the tonsils and 
adenoids was advised and carried out. On cutting the left tonsil, it 
was noticed that there was considerable resistance to the tonsillotome. 
As the surgeon expressed it, the tonsil had a cartilaginous consistency. 
After the operation the lymph nodes did not diminish in size — on the 
contrary. The old ulcer and pseudomembranous coating reappeared 
on the left tonsil four weeks after the operation. Scrapings taken 
from the ulcer on the left tonsil showed tubercle bacilli in large num- 
bers, and the tissue scraped from the tonsil showed the structure of 
tubercle tissue. At this time the general condition of the child had 
improved and the patient had not lost in weight. The lungs did not 
show any areas of duluess- On the right side behind, over the lower 
portion of the lung, there were at times a few coarse rales (bronchitis ?). 
There were at this time no enlarged glands elsewhere in the body ; 
spleen and liver of normal size. 

March 10. Nineteen pounds in weight a month after operation for 
adenoids and enlarged, tonsils. Child had gained a pound in the past 
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montli. Extirpation of the cervical lymph nodes on both sides and 
tonsil on left advised and carried out. The extirpated nodes on both 
sides were much enlarged, the oldest and largest nodes being behind the 
tonsil on both sides ; the affected nodes stretched in a pocket as far as 
the clavicle. 

The enlarged nodes on examination were seen to be the seat of 
tuberculosis. There was typical miliary formation of tubercle tissue 
with giant cells and numerous tubercle bacilli in the tissue. The lymph 
nodes on both sides showed the same pathological changes. Sections of 
the left tonsil showed tubercle tissue, though no cheesy areas, with very 
abundant tubercle bacilli. 

The pathological examination was carried out by Dr. C. S. Bernstein, 
assistant pathologist of the Mount Sinai Hospital. Patient was exam- 
ined two weeks after operation. The wounds on both sides were fast 
closing ; the left wound had closed by primary union. The child, 
however, looked as if it had been through a severe operation. The 
lungs showed no areas of dulness, no bronchitis. There wei’e no en- 
larged nodes elsewhere. 

Two weeks later there was a loss of three pounds in weight, as com- 
pared to weight of the child previous to the operation. There was 
marked dulness over the lower lobe of the right lung behind. From 
the physical examination, therefore, there would seem to have been an 
invasion of the lung. The child died three weeks later with signs of 
pulmonary tuberculosis of the right lung and also of the larynx. 

In the following case there was a packet of tubercular lymph nodes 
on the left side of the neck, without any accompanying lesion which 
could be demonstrated clinically. The enlargement of the lymph nodes 
dates from an affection of the tonsil. At the time of consultation the 
tonsil on the side of the affected lymph nodes was rather small, with 
an apparently normal surface. When removed the lymph nodes were 
found to be cheesy, broken-down, containing numerous tubercle bacilli. 
The largest nodes were just behind the angle of the jaw, adherent to 
the sheath of the internal jugular vein. A large number of small red 
nodes were extirpated, stretching in a chain behind the great vessels of 
the neck on the left side toward the clavicle. The nodes examined 
were found to be tubercular. The tonsil was not examined. 

R. G., female child, aged twelve years. Father dead; cause? 
Mother in good health. Four other children in the family. A child 
younger than the patient is a delicate child nine years of age, seen by me 
in consultation. The diagnosis of lymphatism was made. Child ran a 
slight temperature, at times one degree above the noi’mal toward evening. 
The only changes found were very slightly enlarged axillary lymph 
nodes, inguinal nodes, and cervical nodes. The patient, a sister of the 
above, had scarlet fevmr about a year before her visit, followed by an 
attack of diphtheria. Three months before the visit the mother noticed 
that the cervical lymph nodes on the left side at the angle of the jaw 
were enlarged. They have increased in size and now are as large as a 
walnut. Examination shows this mass to be made up of a number of 
lymph nodes. There are no enlarged nodes elsewhere. The examina- 
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tion of the lungs shows nothing positive. The percussion over the left 
apex in front seems slightly higher in pitch, but there are no rilles 
and there is no change in the voice or breathing. The tonsils are 
normal in size and appearance. Weight of child seventy-one pounds. 
Slightly anaemic. 

Haemoglobin, 65.7 per cent.; white blood corpuscles, 12,300; red 
blood corpuscles, 4,088,000 ; lymphocytes, 34.2 per cent. ; large mono- 
nuclear, 1.6 per cent. ; polynuclear neutrophiles, 63,4 per cent. ; mast- 
cells, 0,8 per cent. 

Extirpated packet of a number of enlarged nodes and smaller ones 
showed that the nodes, the seat of advanced cheesy degeneration, were 
high up behind the tonsil, adherent to the internal jugular vein. 
Adjacent to the vein the nodes were broken down and cheesy ; there were 
a large number of small red nodes stretching toward the clavicle. 
Histological examination of the nodes showed tubercle bacilli in the 
cheesy material. The nodes were the seat of tubercular changes. 

Child now, six months after operation, is in good health. 

In this case it seems an inevitable conclusion that the affection of 
the tonsil and infection of that org.an was the starting point for the 
involvement of the lymph nodes. 

As a portal of infection, there is no reason why the tonsil should not 
follow the rule and admit of tubercular infection, as it certainly does 
of pyogenic or diphtheritic infection. The tonsils in children espe- 
cially are prone to be the seat of repeated inflammatory processes. 
During this period of life there is a tendency to the hyperproduction 
of adenoid tissue. Hypertrophy of the tonsils is very common. The 
tonsil, from its history during childhood, is anything but inactive. 
On the other hand, very little is known as to the exact method and 
avenues by which infection of the tonsil occurs. It is customary for 
one writer to repeat the other in telling us that the so-called leucocytic 
migration, which, according to Stoehr, is constantly going on in the 
follicles, is a potent factor in cai-rying bacteria from the surface of the 
tonsil to the interior of its crypts. 

As to tubercular infection, Cohnheim, Orth, and most writers are 
agreed that the inspired air plays but an insignificant r61e, if any, and 
that the infection is brought about through the ingestion of infected 
food (Fuetteruugstuberculose_). The tubercle bacilli once implanted 
on the surface of the tonsil, it is still a matter of speculation how these 
bacteria work their way into the interior of the organ. It is incon- 
ceivable how, with a current of leucocytes directed from the interior of 
the crypts to the external surface of the tonsil (Stoehr), the bacilli 
gain entrance, granted that there are normal defects in the surface of 
the mucous membrane covering the tonsil (Hodenpyle, Stoehr). The 
theory is that the infectious material is drawn into the tonsil by the 
acts of swallowing. The question has arisen as to whether hypertrophy 
of the tonsil predisposes to tubercular infection. It would seem, from 
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the investigations of Pliider, Fischer, Gottstein, Lartigau, Nicoll, and 
others, that this was so, though tubercular infection is not as common 
as we would at first sight suppose, or as some writers would contend. 
Though some authors have found hypertrophied tonsils, extirpated in 
vivo, to be the seat of tubercular disease in from 5 to 15 per cent, of 
the cases, Friedmann has examined a large number of these extirpated 
organs and failed to find tubercular disease, even in the above small 
percentage of cases. We must conclude, therefore, that, on the whole, 
tubercular infection of the tonsil of a primary nature is uncommon ; as 
an isolated infection it is exceedingly rare, for in most cases the lymph 
nodes communicating with the tonsil are drawn into the picture. 
There is no doubt also that these nodes become infected from the tonsil 
in the majority of cases — that is, from above downward. Of course, 
in marked tuberculosis of the bronchial nodes and the lungs the infec- 
tion of the tonsil may take place against the direction of the lymph 
current, from below upward. Most writers contend, however, that this 
mode of infection is rare. Moreover, in the cases published in which 
this method of infection was supposed to have occurred it would be 
difficult to exclude the infection of the tonsils by the sputum, and thus 
of the lymph nodes from the tonsil. 

The following case, which occurred in my hospital service, appears 
to me to illustrate the form of tonsillar infection first described by 
Orth. This child was admitted to my service with all the symptoms 
of tubercular meningitis. On admission also it was noticed that the 
lymph nodes on the left side of the neck at the angle of the jaw were 
enlarged. The tonsil on the same side could only be made out slightly 
enlarged, but otherwise with no abnormal appearances. After death 
of the child the tonsil was extirpated and, as the report shows, was the 
seat of tubercular changes and contained tubercle bacilli. The 
enlarged nodes Avere examined and found to be broken down, cheesy, 
and the seat of old tubercular changes ; there Avere numerous tubercle 
bacilli. The lungs, as most of the other organs, Avere only the seat of 
acute miliary tuberculosis. The above nodes were evidently the oldest 
seat of tubercular infection in the body. The bronchial lymph nodes 
Avere especially examined, to establish the presence of enlargement or 
old tuberculosis. A reference to the report of the pathologist sIioaa’s 
that only one bronchial node was enlarged to the size of a bean, and 
Avas not the seat of tubercular changes. Here we haA'e an evident 
case of infection through the tonsil of the cervical lymph nodes result- 
ing ultimately in a general acute miliary tuberculosis. 

J. S., male child, aged eight years. Diagnosis, tubercular meningitis. 

Family History. No history of tuberculosis. Patient is the third of 
six children, first two of Avhom are dead ; cause unknoAvn (both less than 
one year old). Other three children healthy. 
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Previous History. Born at full term. Ifo rash on body, no conjunc- 
tivitis. No history of diseases of childhood until three months ago ; at 
that time child had measles; ill ten days. No cough. After measles 
complained of pain in neck, and glands below left jaw became swollen 
(considerably); after a month swelling began to subside. No ear dis- 
charge; no sore throat; no cough. Had severe fright about seven 
weeks ago. 

Present History. Child commenced to ail again about six weeks ago, 
having nothing but a little headache and fever from time to time. 
About ten days ago child felt very weak and complained of severe 
headache; this again disappeared. Since yesterday child is very 
stupid, but recognizes its parents and asks for food. No vomiting. 
Constipated. No convulsions. Slight cough for past two days. 

Slakes PrcRsens. G. G. poor. Fairly well nourished. Tongue moist 
and coated. Teeth and gams in good condition. Throat negative. 
Ears and mastoids negative. Pupils equal, dilated, do not react to 
light. Eyes move indepeudentljq causing various forms of strabismus. 
Very large glands beneath angle of jaw on left side, smaller ones in 
supraclavicular space, along anterior border of sternocleidomastoid ; 
no glands elsewhere. Apparently hypermsthetic. Tremor of hands, 
especially marked on voluutaiy motion. Rigidity of neck and slight 
retraction of the head. Kernig moderately marked ; no signs of 
rachitis, but rosary, Babinski present of left foot, marked Macewen. 
Slight pai’alysis of left side of face. Hectic flush of cheeks. Tache 
cerebrale present. 

Lungs — anterior. Dulness at left apex and in left axilla ; harsh 
increased breathing at left apex and in upper p.art of left axilla. 
Numerous suberepitaut rales in right axilla. 

Posterior. Dulness at left apex, extending to a point half-way 
between spine and angle of scapula. 

Heart. Upper border, third rib; right border, right border of 
sternum; left border, nipple line; apex-beat, diffuse; action, irregular, 
sounds good, no murmur; pulses, small, rapid, irregular. 

Liver. Fourth rib dulness; flatness sixth rib to one finger below 
free border; palpable at free border. 

Spleen. Tympany over splenic area — spleen just palpable. 

Abdomen. Lax, tympanitic, somewhat scaphoid, nothing p.alpafale. 

Extremities. Patellar reflexes present ; no oedema. Leucocytes 15,000. 

Lumbar Puncture. 50 c.c. of clear fluid drawn off. Examina- 
tion : Micro.scopic, many small mononuclear leucocytes ; spreads, 
tubercle bacilli found; cultures, negative; albumin, increased one- 
eighth inch; sugar, negative; .specific gravity, 1004. 

March 21sf. Child a little more conscious this morning. Paretic 
symptoms remain the same. 

23f/. Child lies quietly in bed. No convulsions. Internal strabis- 
mus of left eye. Respirations irregular, sighing. Heart action irregu- 
lar. Increase in size of left submaxillary glands. 

The temperature in this case ranged from 101° to 102° F. during 
the week in M’hich the case was under observation. At the close it 
rose to 104° F. 

Autopsy. Performed and reported by Dr. C. P. Bernstein, assistant 
pathologist Mount Sinai Hospital, Rigor mortis absent. Poorly 
nourished. Muscles red. No jaundice. No petechim. No oedema. 
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Thymus. Not enlarged ; extending to level of sternal end of clavicles. 

Tonsils. Left tonsil considerably enlarged. Right tonsil about 
normal in size, negative in appearance. 

Larynx. On lower border of true cords, about one-third distance 
from their anterior attachment, are two small, distinct tubercles— one 
on each cord, not opposite. Rest of larynx negative. 

Trachea. Negative. 

CEsophagus. Negative. 

Carotid Nodes. On left side could be distinctly seen and felt. On 
removal, the upper ones were found to be about the size of a walnut, 
soft, easily broken down, cheesy (spreads showed numerous tubercle 
bacilli). From above downward the glands gradually became smaller, 
lost their soft, cheesy character, until, at the clavicle, they were hard, 
on section not degenerated, and about the size of a pea. The indi- 
vidual nodes were considerably matted together. 

On left side they could neither be seen, felt, nor dissected. 

Langs. Pleural cavities contained no fluid. A few fine adhesions 
at left apex. Parietal pleura negative. Visceral pleura studded with 
numerous solitary miliary tubercles on both lungs. Lung parenchyma 
thickly studded with tubercles. Both lower lobes congested. 

Bronchial Nodes. Hardly enlarged, not congested, anthracotic ; no 
cheesy degeneration. 

Heart. Pericardium negative. No increase of pericardial fluid. 
No tubercles. Heart itself showed somepaleing of muscle. Mitral valve 
seat of a recent endocarditis, with fine miliary tubercles on auricular 
surface of edge. Otherwise flaps negative. 

Aorta. Negative. 

Coronary Arteries. Negative. 

Ductus arteriostis and foramen ovale closed. 

Liver. Surface and parenchyma studded with miliary tubercles. 
Organ normal in size ; on section, hard and somewhat congested. 
Slightly fatty in appearance. 

Gall-bladder. Negative. 

Portal Vein and Ducts. Negative: 

Spleen. Slightly adherent to abdominal parietes. Capsule wrinkled ; 
organ normal in size, hard, not congested, pulp not easily stripped off. 
Miliary tubercles throughout parenchyma and on surface. 

Kidneys. Normal in size, very flabby ; capsule not adherent ; mark- 
ings distinct ; slight clouding of cortex ; otherwise negative. 

Adrenals. Negative. 

Ureter and Bladder. Negative. 

Pancreas. Negative. 

Intestines. Beginning at ileocsecal valve and extending almost to 
pylorus were many scattered tuberculous nodules, varying in size from 
the head of a pin to a small pea. Many of them were degenerated, 
allowing the expression of a drop of cheesy pus ; some were ulcerated 
on the surface. Pe3mr’s patches not involved. None extended beyond 
the submucosa. Mucous membrane throughout gut somewhat injected. 

Colon and Stomach. Negative. 

Mesenteric Nodes. Veiy slightly enlarged ; slightly congested ; other- 
wise negative. 

Brain. Veins of dura and sinus much congested. Considerable fluid 
in subarachnoid space. Very little oedema at base. Slight adhesions 
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between dura and caput at vertex. Dura mater and pia mater studded 
with tubercles. Ventricles (lateral), third and fourth, considerably 
dilated and filled with clear fluid. Choroid plexus also contained several 
tubercles, also floor of lateral ventricles. Otherwise, brain negative. 

We have seen that the tonsil is the seat of primary tubercular infec- 
tion, though rarely, as compared to the pyogenic forms of infection. 
The tubercular tissue is found in the form of giant cells and tubercular 
nodules ; cheesy degeneration in the tonsil is not common ; if the tuber- 
cle bacilli are abundant, it is exceptional ; tubercular tonsillar ulcers 
are rare ; as a rule, the lymph nodes leading from the tonsil are affected. 
Some of these tonsillar infections have been preceded by a simple 
catarrhal or diphtheritic inflammation of the organ. Tonsillar tuber- 
culosis may be the source of a general tuberculosis of the body. As 
far as the cervical lymph nodes are concerned, when found, the seat of 
isolated tubercular infection, of a primary nature, it can be justly 
claimed that such infection has proceeded from the tonsil. 
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THE ETIOLOGY OF NASAL POLYPI, WITH ESPECIAL BEFEE- 
ENCE TO THEIR ASSOCIATION WITH OTHER 
PATHOLOGICAL CONDITIONS.^ 

By Francis R. Packard, M.D., 

OF rHIDADELPHIA. 

On but few subjects in rhinological literature has there been more 
written than upon nasal polypi, and upon no subject does there seem 
to exist quite as much confusion in the matter of nomenclature. As 

> Candidate’s Thesis, American Laryngological Association, 1903. 
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these growths occur with such frequency, and lend themselves so readily 
to microscopic study, it is greatly to be regretted that more laboratory 
work has not been done in the effort to clear up their true nature. 
The real stumbling-block has been due to the faet that so many rhinolo- 
gists have described them solely from their clinical aspects and without 
any effort to study their histology. 

A brief study of the nomenclature employed in reference to nasal 
polypi is sulBcient to convince us of the confusion or ignorance which 
exists in the minds of rhinologists as regards these frequently found 
tumors, and should stimulate us to a more scientific study of their 
pathological anatomy and of the morbid conditions producing or 
accompanying them. Jonathan Wright^ has recently contributed a 
most interesting r&um4 of the historical side of the subject, beginning 
with the views of the ancients and coming down to the most recent 
time, comprehending not only the work of rhinologists, but also that of 
the pathologists. It is unnecessary to quote from Dr. Wright’s article 
at length, as it is readily accessible and should be consulted by those 
interested in its entirety. It is, however, of importance that we 
should direct attention to his authoritative statement as to the non- 
myxomatous character of nasal polypi. He regards them as “ pendent 
tissue in the nose which has assumed that shape because of the effusion 
of serum into it from the bloodvessels and after distinctly stating 
that they are in no way to be regarded as myxomatous tumors, he gives 
the following able summary of their true pathological histology : 
“ While in the fluid of a polyp there is some mucin derived from 
glandular structure the polyp may contain, while here and there by 
careful focussing an occasional embryonal new connective-tissue cell 
may be seen, there is little or no new formation of tissue, but, on the 
contrary, a separation of the fibres of the pre-existing subepithelial 
stroma by serous effusion. In not a few cases these stroma fibres are 
so scanty, or the effusion of serum is so directly under the epithelium, 
that the coagulated fibrin threads form the sole framework of the tumor, 
holding a few leucocytes in their meshes.” Goodale^ has recentlj’^ ex- 
pressed the same view, stating that “ true myxoma has not been reported 
from the nose.” He regards nasal polypi as “ circumscribed hyper- 
trophies,” and writes : “ The stroma of these growths consists of more 
or less connective tissue, the meshes of which contain round cells and 
albuminous fluid. They are covered by a cylindrical epithelium which 
in places, exposed to external irritation, tends to become altered into 
pavement epithelium. The glands of the growth may be increased in 
number, having in the majority of cases the character of mucous 
glands. At times there occur in them so-called serous glands. The 

I Trans. Amer. Lnryng., Rhin., and Otol. Soe., 1901. 

= A Treatise on Diseases of the Eye, Nose, Throat, and Ear, edited by Posey and Wright, 1902. 
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acini of the glands often show cystic dilatation, which may at times he 
so marked as to form a cyst occupying the greatef portion of the 
growth.” E. Fletcher Ingalls' likewise writes as follows: "Nasal 
mucous polypi are not myxomata, but outgrowths from the connective 
tissue of the nasal mucous surface, and hence are to he considered 
fibromata,” representing " a hyperplasia in a state of oedema,” 

At the meeting of the American Laryngological Association in 1899 
there was a symposium on the relation of pathological conditions of the 
ethmoid region of the nose to asthma. Dr. Henry L. Swain discussed 
the matter from a pathological standpoint. He stated that in his view 
nasal polypi were simply oedematous hypertrophies, and traced their 
etiology to hypertrophies of the turbinal tissue, which as a result of 
repeated attacks of congestion had become stretched and flabby, and as 
a result of their dependent position infiltrated with clear serum, Drs. 
Clarence G. Rice and E. Fletcher Ingalls wrote on the clinical phases 
of the relation of the ethmoid disease to asthma, pointing out the fre- 
quency with which they were found together. Dr. F, H. Bosworth, in 
the closing paper of the symposium, in writing on the subject, stated 
that he believed " polypoid degeneration of the mucous membrane of 
the nose, cedematous hypertrophy of the mucous membrane of the nose, 
and nasal polypi all indicate and are clear symptoms of ethmoiditis,” 
and he strongly urged rhinologists to bear in mind the fact that polypi 
were symptoms of an underlying ethmoiditis. The discussion of the 
four papers elicited the usual variety of views as regards the etiology 
and pathology of intranasal polypi. 

The fact that they are not true myxomatous tumors is asserted by 
Kyle,' who, while dealing with polypi under the heading “ Nasal 
Myxoma,” states that they are the result of myxomatous degeneration 
of the mucous membrane and are in no sense new-growths, Bosworth,® 
on the other hand, entitles chapter XVIII. of his book “ Nasal 
Polypus or Myxoma,” and writes: "The prevailing type of these 
tumors is that of pure myxoma, with certain more or less well-marked 
variations, attendant probably either on their immediate origin or per- 
haps on certain adventitious features of their subsequent development, 
surroundings, or life.” Bosworth’s classification is that which was 
used by J. Solis Cohen and Morell hlackenzie in their treatises, and 
is probably that which is most commonly adopted by the authors of 
articles on polypi in the current periodical literature. 

In foreign rhinological literature the same confusion of terms exists. 
ZuckerkandF was inclined to regard pol 3 ’pi as adenomata, although, as 


' Disesses of the Xose, Throat, and Ear, by Burnett, Ingalls, and Newcomb, 1901.' 
- Te.-ct-book of Diseases of the Nose and Throat, 1901. 

Treatise on Diseases of the Nose and Throat, 1893, vol. i. p- 3S7. 

■> Norraale und Pathologiscbe Anatomic derNosenhohle. 
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Bosworth points out, liis classification included within its limits some 
formations which can hardly be properly considered as true polypi, 
such as hypertrophy of the mucous membrane covering the posterior 
extremities of the lower turbinates and papillomatous growths. 

Probably no one man has done more to clear up the true nature of 
nasal polypi than Hopmann.^ He states that they are oedematous 
fibromata, basing this largely on their microscopic structure and on 
the fact that they react to heat in the same manner as egg-albumen, 
whereas mucin did not. Of late there has appeared a tendency among 
many rhinologists to revert somew'hat in the direction indicated by 
Woakes,^ and attribute the existence of polypi to disease of the perios- 
teum and osseous structure of the ethmoid cells. Thus Lambert Lack^ 
holds that a polypus is “ a simple localized patch of cedematous mucous 
membrane, and that this oedema is a result of disease of the underlying 
bone.” He has examined pieces of bone removed with polypi from 
over thirty cases, and in every instance has found a rarefying osteitis 
which commences with a proliferation of cells in the deeper layer of 
the periosteum. Accordingly he substantially agrees with Woakes in 
his theory of the origin of polypi as a result of bone disease, as did 
many other participants in the discussion in which he made this 
statement. 

Griinwald* believes that “polypi in the majority of cases are almost 
as good as pathognomonic of empyemata of the accessory cavities or 
focal suppuration in the nasal passages.” He suras up the results of 
his examination of eighty-two persons in whom polypi were observed — 
seventy-one of whom were certainly the subjects of focal suppuration. 
Griinwald states that “ when Woakes maintains that he has never seen 
a case of nasal polypus in which he could not find necrosis he is con- 
tradicted by my experience as detailed above, but only in part. It is 
decidedly a one-sided view to refer all polypi to ethmoidal disease, 
seeing that other empyemata and focal suppuration are just as potent 
in causing them ; in the same way Woakes’ statement that he has never 


1 Hopmann’s articles on the subject begin with a paper which he puhlislied in Vircliow’s 
Archiv in 18S3, No. 93, and were followed by a number of contributions appearing subse- 
quently, as follows : Monatssohrift f. Ohrenheilk., June, 1883, the Archiv f. Ohrenheilk., 1887, 
No. 5, vol. xxi. p. 124, wherein he announced his intention of publishing a series of articles 
substantiating his contention that polypi were oedematous fibromata and not myxomatous 
growths. These articles were entitled '• Was 1st man verechtigt Nasenpolyp zu nennen?” 
Beginning in vol. xxi.. No. 6, p. 152, they continue through three subsequent numbers. He 
was incited to write these articles by the statement made by Kiesselbach in Slonatsschrifc f. 
Ohrenheilk., 1887, No. 4, vol. xxi. p. 89. Kiesselbach wrote a reply which was published in 
the Monatsschrift f. Ohrenheilk., 1888, No. 12, vol. xxll. This whole series of articles will well 
repay perusal. 

- Lancet, 1885, No. 11, p. 108; Nasal Polypus with Neuralgia, Hay Fever, and Asthma in 
Relation to Ethmoiditis, London, 1887. 

3 Journ. Laryng., Rhin., and Otol., February, 1901. 

* Treatise on Nasal Suppuration, New York, 1900. 

VOL. 126, NO. 5.— NOVE.MBER, 1903. 64 
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seen a normal middle turbinal can only be characterized as an incom- 
prehensible exaggeration,” 

John hr. MacKenzie' has made a thorough study of the pathological 
anatomy of ethmoid disease, based on careful microscopic investigation 
of the tissues removed from a case under his observation. Among his 
conclusions we find : that nasal polypi are not myxoma, nor are they 
the result of a myxomatous degeneration ; that purulent ethmoiditis 
may continue for years without any involvement of the bone ; that in 
the ethmoid and middle turbinated regions the ordinary nasal polypus 
is developed as follows : “ The first stage consists in 'the formation of 
young granulation tissue, the result of inflammatory action. In the 
second stage this tissue becomes gradually converted into definite adult 
connective tissue, which in the third stage gradually separates and 
causes more or less complete obliteration of the normal structures, and 
in the fourth stage converts them into a fibrous mass.” He says he 
cauuot go as far as Griinwald in attributing polypi to suppuration. 
They are in the vast majority of cases due to inflammation. The pres- 
ence of suppuration he regards as an incidental phenomenon, and as of 
secondary importance. 

When we take into consideration the ample opportunity afiForded for 
the study of intranasal polypi, one may well wonder at the diversity of 
the views expressed concerning their nature, and yet a thorough under- 
standing of these growths is of the utmost importance to their proper 
treatment. Bosworth, in repeating Zuckerkandl’s often-quoted state- 
ment that he had found polypi or polypoid degeneration in one out of 
every eight or nine autopsies, adds that in his own experience of 1418 
cases of oi*dinary catarrhal disease seen in private practice 184 showed 
the presence of fully developed polypi, or about one case of polypus for 
every eleven cases of ordinary catarrhal trouble. Other statements 
might be adduced to strengthen the proof of their frequent occurrence, 
but it is a matter of almost daily experience with rhinologisls, and can, 
therefore, be passed by with the statement that their frequency should 
have led to a more complete knowledge of their pathological histologj'. 

Another matter of common experience is the frequency Avith which 
they recur after apparently complete extirpation.- This feature should 
certainly teach us the necessity of ascertaining the real cause of their 
presence in every case, and if possible removing it. This point I con- 
sider of particular importance, as I believe recurrence is especially fre- 
quent when polypi are the result of caries or necrosis of the ethmoid 
bone, and that they can only be finally extirpated by the removal of 
the diseased bony tissue. A most apt confirmation of this view has 
occurred to me in the last six cases of intranasal polypi which have 


> Jonm. Laryng., Rbin., and Otol., February, 1897. 
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come under m)’- care in my private practice. Of these four presented a 
history of previous removal of polypi. In each of them both nostrils 
were more or less completely blocked by polypi, and after the removal 
of one or more of the growths rough bone could be detected with a 
probe in the region of the middle turbinate. The polypi were all 
removed, and with them a large part or the whole of the middle tur- 
binate, and in every instance, although -some months have elapsed, 
there has been no recurrence. In the two remaining cases there was 
no history of the previous removal of polypi, but in both of them there 



Nasal polyp drawn Irom aulhor's specimen : a, epilhelium ; b, bloodvessel ; c, gland ; 
d, fibrous connective tissue ; e, mucoid matrix. 


was a suppurating ethmoiditis, and after removing one or two polypi 
I was able to remove dead bone from the middle turbinate region. 
There has been no evidence of trouble since. I am convinced that in 
all six cases the polypi were present as a'result of the disease of^the 
bone ; that the recurrence in four was due to failure to recognize 
their etiology and remove the cause, and that they'[would''have 
recurred again in all six cases had I not found the necrosed bone and 
removed it. 
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I have of late been making it a routine practice to have sections cut 
of every polypus which I remove from the nose. The accompanying 
two cases I submit as very typical in their clinical history and micro- 
scopic characteristics of the conditions under which nasal polypi gener- 
ally present themselves. 

Case I, — A man, white, aged forty 3'ears, who has always considered 
himself particularly strong and healthy, and could not recall ever 
having had any serious illness. Eight years ago fourteen polypi were 
removed from his nasal chambers. He says that at that time both 
nostrils were completely blocked, and that the removal of the growths 
seemed to give him absolute relief. For the last two or three years 


FlO. 2. 



XasHl polyp dmirn from author’s specimen ; a, epitlieJium ; b, Woodvessel ; c, ginnd ; 
e, mucoid matrix ; /, beginning mucoid degeneration of giaud. 


he has noticed increased obstruction to nasal respiration. On exam- 
ination polypi could be seen almost protruding from each nostril ante- 
riorly. Under cocaine, with the cold-wire snare, I succeeded in removing 
in all eleven polypi from the left and four from the riglit nostril. Dead 
hone was felt with a probe in both nostrils in the middle turbinate 
region. The patient objected, however, strongly to further operative 
procedures for its removal. He is still under m3' care, and has lately 
told me that he would submit to the removal of dead bone owing to 
mj' repeated statements to him that I was sure the pol}'pi would recur 
again unless thorough erasion of the bone was made. 
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Fig, 1 shows a section (under low power) of one of the polypi removed 
from his nose. The fresh tissues were fixed in Orth’s fluid and embedded 
in celloidin. The section was from three to five microns in thickness, 
and was stained in Ehrlich’s acid hmmatoxylin, with an eosin couuter- 
stain. Its gross appearance was typical of the ordinary nasal mucous 
polypus ; as the section shows, it was covered with normal epithelium, 
and consisted of a mucoid matrix, with some fibrous connective tissue, 
and quite a few glands. Fig. 2 shows a field drawn from the same 
section under high power. The most interesting feature shown by it is 
the gland/, which was beginning to undergo a mucoid degeneration. 



Nasal polyp from author's specimen: a, flnt-cellcd epillielium; 6, bloodvessel; c, gland; 
d, connective tissue : s, degenerated gland epithelium ; li, mucoid degeneration with calca- 
reous infiltration. 

Case II. — A girl, aged eighteen years, was referred to me complain- 
ing of tinnitus and considerable deafness in the right ear ; the condition 
had lasted for six months. She had had chronic suppurative otitis 
media in the same ear when a child. Examination revealed a very 
much retracted, fibrous, and scarred right membrana tympani. The 
right nostril was almost completely filled both anteriorly and posteri- 
orly with a mass of polj'pi. These were gradually removed at repeated 
sittings by the cold-wire snare ; I also removed a large mass of necrosed 
bony tissue from the region of the middle turbinate. This patient has 
now normal hearing, and has no tinnitus in her right ear. Fig. 3 is a 
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section of a_ polypus removed from her nose. It was fixed in alcohol, 
then decalcified in nitric acid, embedded in celloidin, and stained in 
Ehrlich’s acid htematoxylin, vrith an eosin eounterstain. 

OUnically it was most deceptive. When the wire came in contact 
with the calcareous material with which it was infiltrated I supposed 
that it was bony in character, as I had already removed dead bone from 
the same nostril. 

In the numerous sections which I have cut there has been absolutely 
no evidence of anything in the nature of a true myxomatous tumor ; 
on the other hand, mucoid degeneration was commonly found. In both 
these very typical eases which I have detailed the growth was associated 
with the presence of dead bone. 

My object in presenting this present incomplete stud)’' of the subject 
is to add my mite to the work of those interested in establishing our 
clinical work on a scientific basis. I believe that if only sufficient 
attention is persistently directed to this important subject the hereto- 
fore prevailing laxity in nomenclature will disappear ; and when 
rhinologists have learned that nasal polypi are symptoms of underlying 
conditions, and not “ tumors,” the mere removal of which will result 
in a complete cure, it will redound greatly not only to the credit of the 
profession, but to the benefit of the patient, by lessening, if not alto- 
gether abolishing, the frequent recurrence of polypi after their removal 
by operation. 


HYPERTROPHIC TUBERCULOSIS OF THE LARYNX. 

By Clement F. Tbeiben, M.D., 

OF AI/BANV, N. y,, 

LECTUBEB ON DISEASES OF THE NOSE AND THKOAT, ALBANV MEDICAL COLLEGE. 

The classical picture of laryngeal tuberculosis makes the recognition 
of this condition, as a rule, quite easy. The history of the case, the 
fact that there is in almost every case a pulmonary involvement, the 
finding of tubercle bacilli in the sputum or in scrapings from the 
larynx, the well-marked constitutional symptoms, and the steady 
advance of the pulmonary symptoms are factors which always clear 
up the diagnosis. Add to this the typical changes in the larynx, the 
infiltration, aphonia, and characteristic ulceration, and ’ft'e have a symp- 
tom-complex w'hich is practically peculiar to laryngeal tuberculosis 
only. The character of the ulceration particularly is the symptom in 
the clinical presentation w’hich is peculiar to the type of tuberculosis of 
the laiynx usually observed. 

Hypertrophic or, as it may perhaps properly be called, hyperplastic 
tuberculosis of the larynx, which will be the only form of the disease 
considered in this paper, presents an altogether different clinical picture. 
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The following case observed by the writer is a good illustration of this 
very unusual type of laryngeal tuberculosis. This case is of particular 
interest because of the great diversity of opinion in regard to the 
patient’s condition. He was seen by a number of laryngologists in 
different parts of the country and different diagnoses were made. 

Mr. M. I., aged forty years, native of Germany, merchant, married, 
two children, consulted the writer February 19, 1901, for hoarseness 
that had existed for a year. His family history was negative, there 
having been no cases of tuberculosis so far as he knew. He had 
always been subject to colds. Syphilis was denied. His physical con- 
dition at the time was excellent, weight about 175 pounds, and he had 
only lost about five pounds during the past six months. He was very 
hoarse, the voice being decidedly weak ; in fact, the aphonia was nearly 
complete. His appetite was excellent, and he had no night-sweats. 
He coughed very little at this time, and several careful examinations 
of the lungs gave absolutely negative results. 

We did not discover tubercle bacilli in the sputum, but Dr. Roark e, 
of Troy, who had also examined his larynx and made a diagnosis of 
tuberculosis, told me that a few had been found in a former examina- 
tion. His nose, nasopharynx, and pharynx, with the exception of a 
chronic follicular pharyngitis, did not show any particular changes. 
His larynx, however, presented the following interesting condition : 
The mucosa was generally somewhat reddened, with a well-marked 
thickening in the interarytenoid space, which was firm to the touch. 
Both arytenoids were thickened and infiltrated, this being more marked 
in the left than the right. Both cords were thickened, and there was 
a circumscribed thickening of considerable size on the left cord near the 
processus vocalis. There were circumscribed hypertrophied areas on 
both ventricular bands, with broad bases, not presenting the appearance 
of new-growths, but rather of hyperplasia of the tissues. They were 
covered with a perfectly intact, smooth mucous membrane, and were 
of a grayish- red color. This was one of the interesting features of the 
case. The epiglottis was not involved, nor did the process appear to 
extend below the cords. There was absolutely no ulceration anywhere 
in the larynx. A diagnosis of laryngeal tuberculosis was made by the 
writer, in spite of the atypical laryngeal condition, and the negative 
examination of the lungs. The patient was told that he had a good 
chance for recovery in Denver. This favorable prognosis Avas given 
because his lungs at this time did not show any evidence of tuberculosis 
on physical examination. He started for Den^mr, but on the way con- 
sulted a well-known laryngologist of the West, who gave it as his 
opinion that the case was not tuberculous. I believe he A\'as given 
potassium iodide for some time, with local treatment, but did not im- 
prove. (I Avould like to state at this time that this paper is not written 
in a spirit of criticism. The physician who examined him in the West 
did not know that tubercle bacilli had been found in the sputum. 
Nobody not knowing this could have made a positive diagnosis. 
Because, however, this case has already been published elsewhere as 
one of pachydermia laryngis, and on account of the different diagnoses 
that have been made, but particularly because the outcome of the case 
justified the diagnosis of tuberculosis, a thorough and impartial presen- 
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tation of its clinical history was considered important.) The patient 
then returned to New York, where he was under the care of a laryn- 
gologist, and was seen by a number of others, one or two of whom 
agreed with the writer’s diagnosis. The physician who treated him in 
New York reported the case as one of pachydermia laryngis (Hew 
York Medicinische MonaUsehrift, November, 1901, p. 528). In this 
article he states that a laryngeal ulcer was discovered in Albany. This 
is an erroneous statement, because at no time while the patient was 
under the observation of either Dr. Roarke or the writer was there any 
evidence at all of ulceration. Repeated examinations of the sputum in 
New York failed to show the presence of tubercle bacilli. This fact was 
stated in a letter to the author by the patient’s physician there, and 
the statement was also made “ that as there were no signs over the 
chest, the case, if not pachydermia, could only have been primary 
tuberculosis of the larynx.” The patient grew steadily worse, and was 
finally sent to Saranac Lake in June, 1901, where he wjis under the care 
of Drs. Trudeau and Baldwin. He died there August 4th, with well- 
marked laryngeal and pulmonary tuberculosis. 

In answer to inquiries in regard to the patient’s condition at Saranac, 
letters were received from Drs. Trudeau and Baldwin, from which I will 
give abstracts. (Dr. Trudeau’s letter was in answer to an inquiry 
whether in his experience tuberculosis of the larynx often developed 
after pachydermia.) “ I often find,” he wrote, “ that pachydermia 
laryngis coexists with tuberculous laryngitis, but I don’t think I have 
ever had much reason to believe that the warty growths were anything 
more than a complication of the original tuberculous process.” Dr. 
Baldwin sent me the following record of the patient’s condition when 
seen by him June 10, 1901; “Advanced pulmonary and laryngeal 
tuberculosis, dulness on right apex, with prolonged expiration, moist 
rales to fourth rib.” I also quote the following from his letter: “ The 
patient came to me with fully developed pulmonary and laryngeal 
tuberculosis on June 10th, and died August 4th. Your letter indicates 
that he had more signs on left side of the larynx ; by June, however, 
the right arytenoid and cord were more infiltrated, and there was some 
ulceration of the cords. He died without ulceration of the arytenoids 
or epiglottis.” The writer has been careful not to call this even a 
probable case of primary tuberculosis of the larynx, although in other 
parts of the body this hypertrophic form of the disease sometimes pre- 
cedes the lung involvement. In the larynx, however, primary tuber- 
culosis is excessively rare, and I have always been of the opinion that 
it did not occur, because post-mortem findings have demonstrated the 
fact over and over again that tuberculous processes in the lungs had 
existed in cases of laryngeal tuberculosis, even though they were not 
discovered during life in the most careful physical examination. One 
of the only positive cases of primary laryngeal tuberculosis that I have 
been able to find in the literature is the case reported by Fraeukel (see 
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Duesberg’s article^®). In this case the patient had been treated for five 
years for laryngeal tuberculosis. At the autopsy neither in the lungs 
nor in any other organ, except the larynx, was there any evidence of 
tuberculosis. This is one of the few cases on record in which the diag- 
nosis was proved post-mortem. Cohen has reported three cases that 
were also probably primary. A resume of the clinical history of this 
case brings out some interesting points, i. e., a tuberculous condition of 
the larynx that existed for a year and a half before any ulceration 
developed ; the normal physical examination of the lungs up to the 
time the patient went to Saranac, the well-marked circumscribed hyper- 
trophies of the ventricular bands, the decided thickened areas on the 
vocal cords, and the swelling of the arytenoids. This was of the nature 
of a thickening of the tissues, and not the oedema usually found. Tak- 
ing all these facts into consideration, I believe a diagnosis of hypertrophic 
tuberculosis was justified. 

Diagnosis. In considering the diagnosis of this unusual form of 
laryngeal phthisis, we must first dispose of the differential diagnosis of 
the writer’s case from pachydermia, particularly as it was published 
as a case of pachydermia. The fact that a thickening of the vocal 
cords existed near the processus vocalis, a common seat for pachydermic 
masses, was not an argument for pachydermia in this case, because there 
was not only not the usual depression on the surface of the nodule, which 
is caused by the pressure of a nodule directly opposite on the other cord 
during phonation (“pachydermische dellen ”), and which is character- 
istic of pachydermia, but, in fact, a node on the other cord opposite the 
one on the left cord did not exist. We have abundant authority in 
the literature of the subject for this characteristic appearance of the 
pachydermic node. Fraenkel,^* Virchow, Symonds,'® and others have 
described it as characteristic. Pathologically, pachydermia cannot be 
considered a condition sui generis, but merely a result of the chronic 
laryngitis of alcoholics, inveterate smokers, or a part of the clinical 
picture of tuberculosis or syphilis. I believe alcohol and tobacco are 
the two most important factors in producing pachydermia. (The 
writer’s patient was a man of excellent habits.) Great stress is laid 
upon this by Sturmann.’® Really only the diffuse form of pachydermia 
need be considered in the writer’s case. In this form the products of 
the hypertrophy of the epithelium very often break down rather easily, 
forming cracks or superficial ulcers on the surface of the pachydermic 
nodes. Habermann^' mentions the frequency with which this ulcera- 
tion occurs in pachydermia. He found it twent3’’-one times in fifteen 
larynges. MolP’ considers pachydermia simply a form of chronic 
catarrhal laryngitis. Zwillinger"® thinks it is akin to leukokeratosis, 
and claims that the two conditions have the same etiology, and are 
identical clinically and anatomically. To conclude the differential 
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diagnosis of pachydermia and hypertrophic tuberculosis, then, we may 
exclude pachydermia when the characteristic circumscribed hyperplasia 
of the ventricular bands or other parts of the larynx is present, when 
we do not get a history of excessive drinking and smoking, when 
syphilis can be excluded, when the depression on the pachydermic node 
is absent (this was always present in cases observed by the writer), and 
when all other factors that would cause a chronic laryngitis can be 
excluded. In the writer’s case the condition certainly simulated a 
diffuse pachydermia, but, as later developments proved, it was not 
pachydermia but tuberculom all the time. It is much more difficult to 
make a diagnosis in a case in which carcinoma develops from or 
coexists with an apparent condition of pachydermia. Fraenkel,^® in his 
able article, thoroughly discusses this point, and in conclusion states 
“ that carcinoma develops not infrequently from pachydermia.” He 
reports cases to prove this statement. General or circumscribed hyper- 
plasia of certain parts of the larynx is characteristic of the form of 
tuberculosis under discussion, and this hyperplasia of the tissues occurs 
in other parts of the body, as well as a manifestation of hyperplastic 
tuberculosis. Lartigau,’’ in his article “ Hyperplastic Tuberculosis of 
the Intestine,” etc., mentions this as the fundamental lesion. Some of 
the most interesting and characteristic features of the intestinal form 
are the polypoid and papillomatous formations mentioned by Pilliet 
(Lartigau). These tumor-like formations are not very uncommon in 
the larynx, and a number of the recorded cases unquestionably belong 
to this type of laryngeal phthisis. In order to get a thorough idea of 
the diagnosis of this interesting form of laryngeal tuberculosis, it will 
be necessary to briefly review the cases in the literature. There are 
only a few on record with the title “ Hyperplastic Tuberculosis,” 
although I have been able to find a number of others that belong in 
this classification. If, for example, we give the term hypertrophic or 
hyperplastic tuberculosis its widest meaning, we must include certain 
forms of tuberculous tumor formations, in which the tumors are covered 
with intact mucous surfaces (although some ulceration may be present 
in some other part of the larynx), and in which the tumor developed 
before the ulceration. I do not think that tuberculous granulomata, for 
example, which develop at the site of an ulcer and which break down 
easily, belong in this class. I quite agree with Schech’s” statement 
that “ tumors should only be called tuberculous in which earlier ulcera- 
tion at the site of the tumor can be excluded.” 

The following classification of hypertrophic tuberculosis of the larynx 
is suggested by the writer as a convenient one. Ho arbitrary classifica- 
tion can be made. It is, of course, understood that no case will be 
included in which a positive diagnosis was not made. The following 
cases, although not entirely complete, are practically all that I could 
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find in a-thorougli searcli of the literature in which the diagnosis of 
tuberculosis was proved : 

Class I. Cases in which the characteristic changes in the larynx 
consist of either a marked hypertrophy or hyperplasia of the tissues, 
or in which tumor-like formations iviihout ulceration occur. 

Class II. Distinct tumors, usually covered with intact mucous 
surfaces, and called by the French the “ type d’Avellis,” which seem 
frequently to originate in the ventriculus Morgagni. These tumors 
may or may not he pedunculated. 

Class I. The following rare cases, of which I will give brief abstracts, 
belong in this class : 

John N. Mackenzie' reports two cases observed by him in the 
Rudolph Hospital, Vienna. The specimens, which were removed at 
autopsies by Dr. Hans Chiari, were examined by Mackenzie microscopi- 
cally; 1. Tuberculous tumor of the trachea. Pharynx, larynx, and 
trachea free from ulceration. A circumscribed tumor was found in the 
trachea, about cm. above the bifurcation, and was about the size of 
a beau. A similar one was found in the pericardium. Microscopically 
the tumors consisted of tuberculous nodules set in a network of hyper- 
trophied connective tissue. 2. Tuberculous growths of the vestibulum 
laryngis. Patient died of pulmonary tuberculosis. The epiglottis, ary- 
epiglottic folds, and ventricular bands presented a remarkable granular 
appearance, due to the presence of small, smooth, dense, nodular growths. 
Ho trace of ulceration in the pharynx, larynx, or trachea. Microscopic 
examination disclosed the same appearances as in Case 1. He also 
describes tuberculosis of the laryngeal muscles, and reports a case in 
which large well-marked tubercles were found embedded in the mus- 
cular tissue and absolutely unconnected with the tuberculous infiltra- 
tion of that part of the larynx. This case is extremely rare and bears 
out Heinze’s similar investigations. 

Foa’s^ case. Foa reports a rare case of this form of tuberculosis. I 
will give only the post-mortem findings. There was "well-marked evi- 
dence of pulmonary tuberculosis as well as of the ileum and mesenteric 
lymph glands. In the larynx, at the base of the epiglottis, on its 
inferior surface, in the region of the arytenoids, and on the cords, there 
were numerous eminences, from 2 to 4" mm. long and 2 to 3 mm. wide. 
Absolutely no ulceration of the laryngeal mucosa. On microscopic 
examination the vegetations were made up mainly of connective tissue, 
and contained some giant cells and epithelioid cells. An inflammatory 
condition of the mucosa, with a well-marked hyperplasia, could be 
made out. Tubercle bacilli W'ere found in portions of the tissue 
removed. 

Lermoyez’s^ case. A man, aged forty years, entered the Hospital 
Bichat in Gougenheim’s service. Had had severe haemoptysis. There 
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was difficulty in breathing, marked aphonia, and inspiratory-dyspnoea. 
A large mass was seen in the larynx in the region of the cords. It was 
difficult to determine the exact point of origin. During inspiration -the 
growth descended below the glottis. A tracheotomy was performed', 
and a large subglottic growth similar to a polypus was found. Patient 
died five days after the operation. At the autopsy a large mass, 
attached in the angle of insertion of the right cord, was found. This 
is rare in the history of tuberculous vegetations. There was tumefac- 
tion of the left cord and beginning vegetations. 

Ariza^ has contributed several articles on this subject. In the first 
he simply and very incompletely reviews the literature, and describes 
the vegetative or hypertrophic form of laryngeal tuberculosis. There 
are sometimes enormous localized hypertrophies of the tissues. He also 
refers to the fact that there may be no ulceration in these cases. In 
the second article he mentions the great difficulty in making a diag- 
nosis, and that the hypertroph}’- is seen chiefly in the ventricular bands 
and cords, and may be so extensive as to make tracheotomy imperative. 

Doleris’“ case. The patient, aged sixty-three years, had severe 
hsemoptysis and dyspncea at night. Complete aphonia had existed six 
months. Death occuiTed suddenly, with symptoms of asphyxia. At 
the autopsy the following interesting changes were found in the larynx : 
There was marked hypertrophy of the entire mucous membrane, the 
thickening being so great that the lumen of the larynx was reduced to 
one-quarter the normal size ; the cords were effaced. The epiglottis and 
aryepiglottic folds were thickened and there was some subglottic hyper- 
trophy. Mucous membrane was very pale. There was slight ulceration 
in the region of the right ventricular band. Pulmonary tuberculosis 
was also found. There was marked sclerosis of areas of lung tissue 
and a formation of fibrous tissue. A cavity existed in the right lung 
as large as a small orange. 

This is, perhaps, the most marked example of hypertrophic tubercu- 
losis of the larynx on record. 

SchnitzlerV case. The patient, a young man, came to Schnitzler’s 
clinic for the relief of urgent dyspncea. Laryngeal examination 
showed the presence of several grayish-white tumors varying- in size 
from a bean to a hazel-nut, not ulcerated, situated mainly in the ven- 
tricles of Morgagni, and almost completely filling the upper part of the 
larynx, Schnitzler makes the statement in this article that, larjmgo- 
scopically, these tuberculous tumors had probably never before been 
observed, and later, in another article ( Wiener med. Presse, November 
16, 1884), he questions Dr. John N. Mackenzie’s right of priority in 
describing such tuberculous tumors. Mackenzie’s cases were certainly 
published before Schnitzler described the above case. It was seen by 
Schnitzler (see Crepon’s article) in 1882, but it was not reported until 
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1884. Tracheotomy was performed by Billroth in Schnitzler’s case, 
and then by an endolaryngeal operation the tumors were removed. 
Microscopic examination proved the diagnosis. 

DehioV case. Tumor of the larynx; no ulceration. Tumor 
attached to left ventricular band by a broad base, covering the whole 
band. Great thickening of the right ventricular band. On micro- 
scopic examination no evidence was found of caseation of the tubercles. 
There were bacilli in the tissue removed for examination. 

Henning’s® case. Man, aged fifty-two years ; good family history. 
In the region of the left cord there was a round, smooth tumor, with a 
broad base, and covered with normal mucous membrane. The tumor 
covered the posterior two-thirds of the left cord, left ventricular band, 
and ventriculus Morgagni ; probably originated in the ventricle. 
Laryngotracheotomy was performed. Diagnosis was proved by the 
microscopic examination. 

Koch’s® case. Tuberculous tumor of the larynx I’emoved by laryngo- 
tracheotomy. Diagnosis verified by microscopic examination. 

Hopmann’s’® cases. (Reported by Karl Becker.) 1. Tuberculous 
tumor of the anterior commissure ; laryngotomy. 2. Tumors of the 
ventricular bands and cords ; laryngotomy ; death in two months from 
pulmonary tuberculosis. 3. Tumor of the anterior part of the right 
cord. Two operations were performed, and eleven years after the 
patient, who was a minister, had suffered no recurrence and could use 
his voice both for speaking and singing. (Remarkable case.) 4. 
Tumor nodules of tlie anterior part of the cords and the epiglottis. 6. 
Large tumor of the anterior commissure ; pulmonary tuberculosis; 
operation followed by cure. 

Kiister’s'^ case. Woman, aged forty-six years; prominent tumor in 
the anterior commissure. There was very slight ulceration in the 
larynx ; a laryngotracheotomy was performed. 

Josephsohn’s'® case. Reported as a case of primary tuberculosis, but 
as there was no autopsy it cannot be so called. Girl, aged twelve 
years, with marked tumefaction, of the epiglottis and hard infiltration, 
with tumefaction of the arytenoids. Symptoms on the part of the 
lungs did not appear until shortly before death. There was slight 
ulceration on the posterior wall of the larynx. 

Kidd’s case is not included in this classification because there was 
some doubt about the diagnosis. 

Castex’® has called attention to certain nodules occurring on the 
cords, to which he has given the name nodular tuberculosis. They 
frequently become tuberculous and are grayish-red in color. 

Class II. While this class of pedunculated tumors can, perhaps, not 
be called typical examples of hy’^pertrophic tuberculosis, they must be 
considered a form of the disease. Lartigau ^includes papillomatous 
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excrescences and polypoid formations as a type of hyperplastic tuber- 
culosis of the intestine. 

Billroth’s’^ case. Two pedunculated papillary excrescences of the 
left cord, with a subglottic tumor. A diagnosis of epithelioma was 
made, but after the growths were removed tumors were found to be 
tuberculous ; no ulceration in the larynx. 

Panzer’s'* cases. (Eeports three cases.) Two apparently ordinary 
polypi of the cords were found, on histological examination, to be tuber- 
culous. In the third case there were papillary excrescences on the left 
vocal cord. In two of the cases the tumors occurred in otherwise per- 
fectly healthy larynges. 

Clark’s'® case. Woman, aged twenty-one years ; no evidence of pul- 
monary tuberculosis. Had been hoarse for three years. Pedunculated 
tumor in the larynx attached to the left ventricular band. Diagnosis 
proved after removal of growth. Ho recurrence after a year and a 
half. 

Hirkpatrick’s" case. Papillomatous mass in the interarytenoid 
fold. Diagnosis proved microscopically. 

Bronner’s'® case. Pedunculated new-growth attached to the left cord 
in a tuberculous subject. Found to be tuberculous on microscopic 
examination. 

Sachs”® cases. Two cases of laryngeal tumors with normal lungs. 
(He considered them primary, but I could find no record of autopsies.) 

One of the most important works on the subject of tuberculous 
tumors has been written by Avellis.’® He has reported thirteen cases 
observed by himself. There are cases belonging to both classes. The 
tumors in his cases were circumscribed, and there was no laryngeal 
ulceration. He states that this form is probably sometimes primary. 
In this connection a series of cases studied by Moser' is of interest. 
He describes cases in which practically the only evidence of laryngeal 
tuberculosis was the thickened and nodular epiglottis. As a rule, there 
was either no ulceration or very little in the larynx. Sometimes this 
same thickening was noticed in the larynx. Some of these cases are 
undoubtedly examples of hyperplastic tuberculosis. A case of lupus 
of the epiglottis has recently been reported by Chambers (Laryngoscope, 
February, 1903), which simulates somewhat Moser’s cases. It is of 
interest in this connection, because a section was sent to Dr. A. O. J. 
Kelly, of Philadelphia, who reported that the case xvas one of hyper- 
plastic tuberculosis. Jonathan Wright was more inclined to the opinion 
that it was lupus. Gougenheim and Tessier,"® in their admirable work, 
were the first to describe eases occurring in children, as ‘ ‘ pseudopolypoid 
scleropapillary ” forms. “ La texture est toujours lamieme ; ce sent les 
hypertrophies papillares, developpees sur la muqueuse tuberculeuse a 
I’occasion action irritative ou inflammatoire.” These cases they claim 
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may sometimes be primary. As before stated, however, I believe that 
primary cases of this or any other form of laryngeal tuberculosis occur 
with extreme rarity. Fraenkel’s case is one of the only ones I could 
find in which the diagnosis was verified by autopsy. It is possible that 
Hopmann’s third case, in which there was no recurrence for over eleven 
years after the removal of a tuberculous growth, was primary. It is 
more than likely, if the lungs had been involved in this case, that the 
patient could not have lived so long without a recurrence. Dehio’s 
case may also have been primary. There were, however, no autopsies 
in these two cases. 

A study of the cases described in this paper would appear to the 
writer sufficient to clear up the diagnosis of the different forms of 
hyperplastic tuberculosis. A histological examination will usually 
settle all doubt, although there are cases in which the histological 
structure simulates sarcoma. Attention has been called by Koschier 
to the occurrence of rhinoscleroma associated with tuberculous infiltra- 
tion of the pharynx and of both arytenoids. In connection with the 
diagnosis of the writer’s case, this condition need hardly be considered. 
In the first place, rhinoscleroma is excessively rare in this country, and, 
secondly, primary scleroma of the larynx is very rare. In almost 
every case the characteristic lesions in the nose will be found. Schrot- 
teF® has also called attention to the occurrence together of scleroma 
and tuberculosis. Hypertrophic tuberculosis must also be differentiated 
from lupus, syphilis, sarcoma, and carcinoma. Lupus, as stated by 
Emil Mayer, is tuberculosis, but occurs in another form. It differs 
from the form of tuberculosis under discussion in that in the larynx it 
usually involves the epiglottis. Primary laryngeal lupus is, too, 
extremely rare, although it has been mentioned by Mayer (A^ew York 
Medical Journal, 1898). Macroscopically, lupus tissue has rather a dif- 
ferent appearance. There are usually pale, elevated nodules, which some- 
times ulcerate at their apices. These ulcers heal very slowly, and as 
one cicatrix forms another nodule may break down, giving a char- 
acteristic appearance which differs essentially from that of hyper- 
plastic tuberculosis. A histological examination of lupus tissue is not 
always of much help, and the diagnosis must often be made by exclu- 
sion. The fact that the lingual surface of the epiglottis is usually 
affected first and the very slow course of the disease will assist in 
clearing up the diagnosis. Then, of course, in the vast majority of the 
cases lupus is a secondary process. True syphilitic tumors (syphilo- 
mata), when they occur in the larynx, present many more diagnostic 
difficulties. There is a form of syphilitic tumor which I have observed 
several times, which, like the tuberculous tumoi’, may or not be 
pedunculated, is covered with an intact mucous membrane, and may not 
break down for a long time. Such cases are extremely difficult to 
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differentiate clinically from liyperplastic tuberculosis. A history of 
syphilis can, however, usually be obtained, and, even if not, the admin- 
istration of potassium iodide will settle all doubt. Syphilitic hyper- 
plasia, which is made up simpl)’- of granulation tissue, quickly breaks 
down, forming the typical ulceration. This is true also of the syphil- 
itic granuloma, which is simply an inflammatory condition that develops 
around an ulcerated surface, and of the gumma. Prom beginning 
carcinoma and sarcoma the h3q)erplastic form of tuberculosis can be 
differentiated b}’’ the histological examination. The further course of 
the disease and the typical laiyngeal appearance in advanced carcinoma 
will clear up the diagnosis. 

Exception maj’’ be taken to the writer’s classification of hyperplastic 
tuberculosis. If we were to include cases in which the laryngeal 
changes consisted simply of circumscribed hyperplasia or hypertrophy 
of parts of the mucosa we would have practically only Mackenzie’s 
second case, Doleris’ case, Foa’s case, possiblj' Lermoyez’s case, and 
Ariza’s description of the condition. In all the other cases there was 
distinct tumor formation of some kind. I believe these cases should 
be included, particularly where there is absence of ulceration. Ulcera- 
tion, however, may occur in some part of the lar^mx late in the course 
of the disease. When this occurs it does not affect the diagnosis of this 
form of tuberculosis in any waj--, because the characteristic lesions, the 
tumor formations, are not involved in the ulcerative process. In the 
writer’s case, it is true, slight ulceration of the cords developed just 
before death, but the characteristic circumscribed hypertrophies of the 
ventricular bands and the thickened arytenoids remained unaltered. 
Tumor formation occurring in this form of the disease is, perhaps, 
nothing more than a circumscribed hyperplasia of the tissues, with the 
typical histological changes. 

A review of the recorded cases of the forms of hyperplastic tubercu- 
losis of the larynx described in this paper brings out some interesting 
facts. We find where the age of patients was mentioned that adults 
between the ages of thirty-one and sixty-three yeai’S were mainly 
affected. About an equal number of men and women had the disease. 
The youngest case in which this form of tuberculosis occurred of which 
I could find any record was in a girl, aged twelve years (Josephsohn’s 
case'’). Gougenheim and Tessier are among the only other authors 
wlio have described this form of tuberculosis in children, and Macken- 
zie' and Heinze’’ are among the few authoi'S who have described tuber- 
culosis of the laryngeal muscles. The favorite sites for the laryngeal 
lesions are, in order of frequency, the vocal cords, ventriculus Mor- 
gagni, ventricular bands, epiglottis, arytenoids, and the anterior com- 
missure. There was only one case in which the tumor formation was 
limited to the interarytenoid fold, and only two in which subglottic 
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tumors occurred. The ventriculus Morgagni alone was involved in 
two cases, the cords alone in six, the ventricular bands alone in two, 
the epiglottis alone in some of Moser’s^* cases, and the anterior com- 
missure alone in three. I’he epiglottis was involved with other parts 
of the larynx in three cases, the epiglottis and arytenoids together in 
one case, the arytenoids and cords together in one, and the ventrieular 
bands and cords together in one. Mention is made of pnlmonary 
tuberculosis in the majority of the cases. In the few cases before men- 
tioned in which no evidence of pulmonary tuberculosis was found there 
is no mention of autopsies, so that this fact cannot be considered of 
much importance. 

Treatment. Only one phase of the treatment will be considered, 
and that is a proper climate. I firmly believe, with Chappell that 
any chance should be taken in a good climate, rather than the best 
treatment in a poor climate. The climate in the Hudson Valley, near 
Albany, is certainly poor enough. For this particular form of the 
disease proper treatment in a good climate would be ideal, because 
ulceration is either entirely absent or does not develop until very late 
in the course of the disease. I am convinced, in considering my own 
case, that if the patient had gone to Denver and remained there he 
would be alive to-day. Another important point to consider in such 
cases is that in these early forms physical examination of the lungs is 
sometimes negative. They are certainly more favorable cases for a 
change of climate than the cases of laryngeal tuberculosis usually seen. 

Conclusions, (a) Hypertrophic or hyperplastic tuberculosis of 
the larynx must be considered a distinct and unusual form of the 
disease. 

(6) As a rule, there is no ulceration, but there may be some late in 
the course of the disease. 

(c) Ulceration may be present at the same time as the hj^perplasia of’ 
the tissues in some part of the larynx, but the characteristic circum- 
scribed hypertrophies and tumor formations do not break down. 

(d) It is practically always secondary to the pulmonary involvement, 
but there appears to be some evidence in support of the statement that 
particularly this form of tuberculosis may at times be primary. 
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OBSTEUCTION OF THE BOWELS AND PERITONITIS DUE TO A 
STRANGULATED MECKEL DIVERTICULUM. 

By John H. Gibbon, M.D., 

SURGEON TO BRYN IIAWR HOSPITAL AND TO THE PENNSYLVANIA HOSPITAL. 

The present-day method of early opening of the abdomen upon the 
presentation of certain symptoms which are considered indicative of 
operation has done much to advance the diagnosis of intra-abdominal 
conditions and to abolish the former frequent and indefinite diagnoses 
of “ peritonitis ” and “ obstruction of the bowels.” These terms for 
years have obscured a multitude of primary causes which are now being 
revealed and which formerly only came to light in the post-mortem 
room. Early operation has not only revealed the primary cause of the 
trouble, but it has done so at a time when the life of the patient could 
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be saved. It is seldom nowadays that an abdomen is opened for 
obstruction of the bowels, that the surgeon is compelled to make an 
artificial anus without discovering the cause of the condition, or that 
he is obliged to simply open and drain an abdomen for a suppurative 
peritonitis without finding and removing the primary condition which 
produced it ; and yet how short a time since was this not the case ? 
The findings on the operating table, much more than the findings in 
the post-mortem room, have taught us the early diagnosis of abdominal 
lesions ; but, unfortunately, not enough to make us willing to withhold 
operation until a definite diagnosis is made, provided certain symptoms 
indicating operation are present. The physician or surgeon who must 
wait until he has made a positive diagnosis of an acute inflammatory 
or obstructive lesion before advising operation will save few of his 
patients. The cases of perforation in typhoid fever, of perforated 
gastric and duodenal ulcer, which have been saved have been, in the 
majority of cases, those in which there was some doubt as to the exact 
lesion. 

The case here reported, although not one of early or correct diagnosis 
and treatment, is yet one which teaches their importance : 

_ S. F., a girl, aged ten years, was admitted to the Pennsylvania Hos- 
pital on the night of November 10, 1902, and I saw her a very short 
time after her admission. Dr, Rosenthal, who sent the patient to the 
hospital, saw her first twenty-four hours before admission. The patient 
had been sick for one week with pain in the abdomen and progressive 
symptoms of obstruction of the bowels. The night before admission 
she was extremely ill with a temperature of 103°, a greatly distended 
abdomen, vomiting, and a weak and rapid pulse. Upon her admis- 
sion she presented all the symptoms of an extensive peritonitis, with 
obstruction of the bowels. There was no marked rigidity of the 
abdomen, but there was more tenderness over the right lower quadrant. 
The abdomen was enormously distended, I concluded that the patient 
was suffering from a general peritonitis, probably due to appendicitis, 
and operated upon her at once. An incision was made in the right 
semilunaris, and when the cavity was opened there flowed out a 
quantity of turbid fluid. When the finger W'as introduced it came 
in contact with a mass of partially adherent intestine in the right iliac 
region. The pelvis, and in fact the whole abdominal cavity, was 
filled with a seropurulent exudate, and the small intestine was enor- 
mously distended. A large portion of the adherent bowel was covered 
with plastic lymph. After separating the adhesions there was exposed 
to view what was supposed to be the appendix, but it was observed 
that from the end of this tissue there passed a firm, fibrous band, which 
prevented its delivery. This fibrous band was traced in the direction 
of the umbilicus and then broken. The discovery of the fibrous band 
and the inability to bring the supposed appendix into the wound until 
it was divided caused me to believe that I was dealing with a hleckel’s 
diverticulum. After the band was divided the diverticulum was easily 
delivered through the abdominal wound and the bowel to which it Avas 
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attached recognized as the ileum. The diverticulum was very much 
inflamed and covered with lymph ; it was attached to the ileum about 
two feet from the CcTcum, directly opposite the mesenteric attachment 
of the bowel. The portion of the bowel to which it was attached had 
been constricted by the diverticulum to such an extent that there Avas a 
distinct white ring extending over about one-half the circumference of 
the bowel, such as is frequently seen in strangulated hernia. It will 
be seen, therefore, that not only had the diverticulum produced an 
obstruction of the small intestine, but that it had itself been so com- 
pressed as to produce a degree of strangulation closely approaching 
gangrene. The diverticulum was about tAVO inches long and of the same 
calibre as the bowel to Avhich it was attached. In the pi'ocess of sepa- 
rating and delivering the adherent boAA'el, a slight tear atos made in 



the ileum near the point of constriction ; this^was closed Avith two rows 
of continuous sutures. The diA’-erticulura AA’as then removed and this 
wound closed in a similar manner. The entire small intestine AA’as then 
withdraAvn, the lymph removed, and the abdominal cavit}'' thoroughly 
flushed Avith quantities of salt solution. The intestines AA’ere then re- 
turned and a gauze drain was passed down to the floor of the pehds 
and another about the sutured intestine, which Avas left directly under 
the wound in the abdominal Avail. A large quantity of salt solution 
Avas left in the abdominal cavity and only tliree sutures placed in the 
Avound. 

During the operation the patient’s condUiou became very much 
worse, the pulse I)ecoming so rapid as to bcftincountable. Free stimu- 
lation, howcA'cr, resulted in a good reaction and 4he patient made excel- 
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lent progress until the seventh clay. At this time the packing had 
been entirely withdrawn and the patient seemed in a fair way toward 
recovery. On the evening of this day, however, there was a rise of 
temperature and a complaint of pain in the abdomen. There was no 
distention of the abdomen, and the bowels moved, and there was no 
vomiting. On the morning of the ninth day the temperature was 104°, 
and the patient was vomiting and complaining of more pain in the 
abdomen. Ether was given and an exploration of the wound resulted 
in the evacuation of about an ounce of 23us from the pelvis. Drainage 
was introduced, the patient’s stomach washed out, and she subsequently 
made an excellent recovery. 

So much has been written during recent years upon Meckel’s diver- 
ticulum and the pathological conditions which it may give rise to, that 
a further discussion of them may seem unnecessary. Among the recent 
contributors to the subject is A. E. Halstead, who presents a most 
comprehensive study of sixty-nine cases which he has collected from 
the literature during the past ten years. The subject is a much more 
interesting one from the embryological and pathological than from the 
symptomatic and therapeutic point of view. Meckel’s diverticula vary 
greatly in size and length and are capable of division into two classes : 
those which are free and those which have a fibrous extremity attach- 
ing them to the mesentery, the umbilicus, the abdominal wall, or to 
one of the abdominal viscera. The free variety is the one less likely 
to give rise to serious abdominal inflammation or obstruction of the 
bowels, and yet cases are on record in which an unattached diverticu- 
lum has produced most marked pathological conditions. One can 
readily understand how such a diverticulum may easily make its way 
into a hernial sac, as reported by Webster, or how it may become 
impacted with feces, kinked or twisted upon itself, giving rise to either 
gangrene or the formation of a cyst, as reported by Taylor. Probably, 
however, the most frequent and serious lesion results from invagina- 
tion of the diverticulum, which, of course, is not ajrt to take place 
Avhen it is attached, and which usually produces a secondary intussus- 
ception of the small intestine. Numerous cases of this kind have been 
reported and probably no variety of intussusception is so difficult of 
reduction or so frequently requires intestinal resection. A recent case 
of this nature is reported by Dobson. Cases of perforated typhoid 
ulcer, situated in Meckel’s diverticulum have also been reported, but 
must be looked upon simjrly as coincidences and not in any way due 
to the anomalous nature of the portion of bowel affected. Recently in 
ojrerating ui^on a case of appendicitis I met with one of these unat- 
tached diverticula coming from the ileum, about two feet from the 
ctecum, of the same calibre as the bowel, and about one and a half 
inches long. Of course, the likelihood of trouble increases with the 
length of the diverticulum'. 
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The attached diverticulum may be the seat of inflammation resulting 
in strangulation and gangrene, or it may produce any one of a number 
of forms of intestinal obstruction. It has been claimed by certain 
authorities that the condition is frequently associated with other mal- 
formations, such as hare-lip and club-foot, etc., but this has certainly 
not been borne out by recent collections of cases. Other malformation 
was found but once in Halstead’s table of sixty-nine cases. As Meckel’s 
diverticulum represents the vitelline duct extending from the primary 
intestinal canal to the umbilical vesicle, it is natural to expect to find 
the majority of the diverticula attached in the neighborhood of the 
umbilicus, and many authorities state that this is true. There is, how- 
ever, some difference of opinion on this point, others claiming that 
mesenteric and abdominal wall attachments are more frequent. Brid- 
don has reported a most interesting case of prolapse of the ileum 
through an unclosed diverticulum of Meckel in an infant one month 
of age. This case was operated upon and made an excellent recovery. 
Another case of diverticulum patent at the umbilicus is reported by 
Hubbard. Kammerer reports three cases of obstruction due to diver- 
ticula, and one is unique in that the sigmoid was the portion of bowel 
obstructed. 

The diagnosis of obstruction due to Meckel’s diverticulum is next to 
impossible, although certain symptoms are looked upon as suggestive 
of the condition. The two most important of these are visible peri- 
stalsis and localized meteorism. In addition to these a history of pre- 
vious attacks of partial obstruction is of value. Not only is the 
diagnosis difficult before the abdomen is opened, but in a number of 
cases reported the true condition was not discovered at the time of 
operation, but was found post-mortem. Of the acute inflammatory 
conditions of the abdomen with which strangulated and inflamed 
diverticula have been confused is acute appendicitis. This was true 
in the case I have just reported and was true in three cases reported 
by Erdman. Two of these cases recovered. Halstead found the 
mortality of the eases operated upon for obstruction was 68.1 per cent. 
— an exceedingly high mortality. 

One can say little about the treatment, which, of course, consists in 
the removal of the diverticulum ; but one point which I should like to 
emphasize is the fallacy of giving laxatives and purgatives for acute 
obstruction of the bowels, whatever the cause. It may seem unneces- 
sary to make such a point, but you all know with what regularity these 
patients are given laxatives of all kinds and in all doses. The patients, 
if they are not to be operated upon, had best be given absolutely 
nothing by the mouth, and fed by the rectum. Laxatives but aggravate 
the condition and reduce the patient’s chances of recovery. The only 
treatment is the removal of the mechanical cause of the obstruction. 
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TWO OASES OF RETROPERITONEAL HERNIA. 

By Louis J. Mitchell, M.D., 

OP CHICAGO. 

While, strictly speaking, there are four forms of retroperitoneal 
hernia, the cases herewith reported all belonged to that variety which 
occurs into the duodenal fosste. 

Case I. — Mrs. M. J., aged thirty years, colored, was shot through 
the heart, dying immediately. At the necropsy, on making the usual 
median incision and cutting through the abdominal wall, instead of 


Fig. 1. 



coming upon the omentum, or the intestines, a white, glistening sac 
(Fig. 1) was found, which seemed at first to be a mesenteric cyst^ or 
an ovarian tumor. After reflecting the abdominal walls and tracing 
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the relations, however, it was discovered to be a case of retroperitoneal 
hernia. 

The mass, which measured 17.5 cm. by 27 cm., reminded one of the 
gravid uterus except that it was flattened in front. It was situated in 
the centre and left side of the abdomen, surrounded by the colon, ex- 
tending below nearly to the promontory of the sacrum. The omentum, 
which was very thin and but slightly developed, was rolled U2) between 
the sac and the transverse colon. At the lower aspect of the sac 
on the right was an elliptical opening 5 cm. by 7.5 cm., from which 
10 cm. of the lower part of the ileum escaped obliquely to join the 
ctecum. The remainder of the small intestine was contained within 
the sac. 

The sac was smooth and shining ; the walls thick, but translucent, 
so the intestinal coils could be discerned ; the walls of the sac contained 
numerous bloodvessels, but little fat. The sac was free except on the 
left and above, and several folds ran off from its border and were lost 
in the surrounding peritoneum. 


Fig. 2. 



The orifice of the sac was situated low down close to the crecum and 
looked forward and to the right (Fig. 2). The upper margin of this 
orifice was thick, fibrous, and opaque, becoming thinner below. The 
inferior mesenteric vein bordered the opening; the colica sinistra 
artery ran at some little distance from the free border. The vein was 
about the size of a goose-quill. 

The coils of intestine in the sac were patent and moderately distended 
with gas, but were strongly adherent, so only part of them could be 
pulled out. The part that was mobile showed no changes in the mesen- 
tery, or in the bowel itself. 

As regards the large intestine, the crecum, ascending and transverse 
colons were in their proper places; the descending colon was in front 
of the sac, having been pushed forward ; the rectum was normally 
situated. There w.as no congestion of the abdominal viscera or hemor- 
rhoids. 
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Nothing abnormal was noted in the outward appearance of the 
abdomen. The walls were somewhat pendulous, hut as strife were 
visible this may have been due to past pregnancies. 

This is a well-marked example of the mesenteric hernia of Sir Astley 
Cooper, the retroperitoneal hernia of Treitz, and the duodenal hernia 
of Jonnesco, of which less than one hundred examples have been 
recorded since 1776. 

At first considerable confusion arose from the cases being described 
as “ preternatural pockets, peritoneal defects, anomalies,” etc. This 
confusion continued until 1857, when by the publication of the classical 


Fig. 3. 



The duodeno-jejunal fossa. (Jonnesco, after Treitz.) 

D, ascending duodenum. J, jejunum. P, duodeno-jejunal fold. V.m, inferior mesenteric 
vein. A.C., colica sinistra artery. M.t., M.d., transverse and descending mesocolons. 


work of Treitz {Hernia Retroperitonealis) the condition was placed on 
a sound anatomical basis. Treitz met with eight cases between 1847 
and 1854, and from a study of these, and of eighteen cases previously 
mentioned by other authors, came to the conclusion that the hernia is 
always formed in a fossa of the duodenal region, which he called fo^sa 
duodeno-jejunalls ; that is, it is al ways acquired, and that it can become 
strangulated. 

According to this author, three things are essential for the formation 
of this variety of hernia : 
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1. A dilatable excavation of the peritoneum. 

2. A resisting ring. 

3. A mobile intestine pressing against the ring. 

The dilatable excavation of the peritoneum is, according to Treitz, 
furnished by the fossa duodeno-jejunalis. To see this fossa it is neces- 
sary to lift up the transverse colon and draw the small intestine to the 
right, when the duodeno-jejunai angle will be visible. When the 
fossa is present a membranous fold is seen passing from the anterior 
surface of the lower part of the duodenum to be inserted at a variable 
distance on the parietal peritoneum, thus forming a little pouch — the 
fossa duodeno-jejunalis, or inferior duodenal fossa (Fig. 3). The open- 
ing looks directly up and the fossa will usually accommodate the finger- 


FIG. 4. 



The laferior and superior duodenal foss.'c. (Jonnesco.) 

The inferior mesenteric rein at some distance from the inferior fossa, runs along the left 
border of the superior. Above is seen the transverse colon and mesocolon lifted up; on ibe 
left the descending colon, on the right the ascending duodenum, the two dtiodenai folds, and 
the fosste which they limit. The jejunum is drawn to the right as well ns the mesenterj', 
under which the duodenum disappears. 


tip to the second phalanx ; sometimes it will hold two or even three 
fingers. The inferior mesenteric vein and the colica sinistra artery, 
as a rule, border the orifice on the left. Occasionally there is a superior 
fossa instead, which has the same relation except that the opening 
looks down, and sometimes the two fossse are present at the same time 
(Fig. 4). 

Opinions differ as to the frequency of occurrence of the fossa duodeno- 
jejunalis, thus: Waldeyer gives 70 per cent,, Gruber 66 per cent,. 
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Treves 48 per cent., Debierre 50 to 75 per cent., and Jonnesco 75 per 
cent, for the inferior and 50 per cent, for the superior. The writer 
examined 1000 fresh adult bodies, with a view to ascertaining in how 
many it was present, with the following results : 

Males. Females. 

Boaies examined 821 Bodies examined . . 

Absent 513 Absent 

308 

The results are less than those quoted, but the fossa was carefully 
searched for and nothing counted as such unless it admitted the finger- 
tip. 

A resisting ring is furnished by the vascular arcade, composed, as 
before stated, of the inferior mesenteric vein and colica sinistra artery. 
This acts in the same manner as the inguinal and femoral rings for 
external hernias (Treitz). 

A Mobile Intestine: According to Treitz, the increase of abdominal 
pressure so favorable for the production of external hernias has no 
effect on these forms, neither has dilatation by gas or food. Shaking 
of the body, on the contrary, especially if continuous and regular, as 
in walking, dancing, and riding, are prime factors, for in such cases 
the intestines press by their weight on neighboring viscera. When the 
hernias are of small volume the jejunum alone is involved, when of 
large dimensions the ileum is involved also. Complete hernias are 
found in adults and old persons ; the incomplete in the young, as a 
rule. 

In a recent work,' Mr, B. G. A. Moynihan, of Leeds, refers “ to 
the exuberant and redundant nomenclature that has been adopted by 
the various writers at different periods. The term that has perhaps 
been, on the whole, most subjected to abuse is ‘ duodeno-jejunal.’ It 
has been applied indiscriminately to every variety of fossa found in 
this region, to fossse which are strictly duodenal, to fossa3 which are 
jejunal, and to fossse which are neither ; but more and worse than this 
is the adoption by one author of a name suggested by an earlier writer 
for a fossa quite different from that w'hich is being described. The 
result is chaotic.” Mr. Moynihan then carefully describes no less 
than nine different fossas in the duodeno-jejunal region, and gives his 
reasons for believing that the left variety of duodenal hernia arises in 
the paraduodenal fossa, or fossa of Landzert (Fig. 5). 

This “ is situated to the left, and some distance from the ascending 
limb of the duodenum. The fossa is caused by the raising up of a 
fold, the plica venosa, by the inferior mesenteric vein — a fold which 
may not inaptly be described as a mesentery of that vein. Behind, 


179 

101 

78 


> On Retroperitoneal Hernia, London, 1899. 
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the sac is bounded bj' the parietal peritoneum, covering the psoas, the 
renal vessels, the ureter, and a portion of the left kidney. The orifice 
of the sac is wide, and looks down and to the right ; the blind extremity 
is directed upward and slightly to the left. The width of the orifice 


Fig. 5. 



depends, of course, upon the distance between the inferior mesenteric 
vein and the duodeno-jejunal flexure — a distance which is capable of 
great variation” (Moyniban). 


Fig. c. 



It seems to the writer that this opinion is well founded. If the in- 
ferior duodenal fossa (Treitz’s fossa duodeno-jejunalis) were the seat, 
duodenal hernias should be much more common, since this inferior 
fossa is the most frequent of these peritoneal pouches. 
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la a conversation with the late Professor Wyatt Johnson, of hlon- 
treal, he stated that he had also met with a case of retroperitoneal 
hernia, and was good enough to send the following descrij)tion and a 
rough sketch made at the time (Pig. 6). 

Case II.— “ In a little girl of four years, whose death was due to 
burns, at the post-mortem on opening the abdomen the peritoneum 
was smooth and shining, the vessels not injected. The small intestine 
was seen to lie in a separate peritoneal pouch behind the general peri- 
toneal cavity. The opening of this was as large as the palm of the 
hand, with smooth, thickened edges, and was formed by part of the 
mesentery near the jejunum. The opening seemed to be the right 
side ; the whole of the jejunum and ileum lay within this sac. The 
head of the crecum and appendix lay outside it free and somewhat 
raised above the level of the right iliac fossa. The ascending colon 
passed over the point of the sac obliquely and to the left. The sigmoid 
flexure and rectum lay somewhat to the right of the median line at 
the brim of the pelvis.” 

In Leichtenstern’s' classical and frequently quoted article on intestinal 
obstruction, he states : 

“ Under favorable circumstances, if the hernia is of notable size, I 
consider it possible to make a probable diagnosis, not a positive one, 
but still one that is based on reasons. The circumscribed globular 
distention of the mesogastrium, with retraction of the region correspond- 
ing to the colon ; the firm, elastic, spherical lump which can be dis- 
tinctly felt when the abdominal wall is thin, giving the impression of 
a large, somewhat movable cyst, and extending from the mesogastrium 
principally to the left ; the peculiarity that this well-defined tumor 
always yields a sonorous note on percussion, and clear intestinal sounds 
on auscultation ; also the presence of hemorrhoids and the loss of blood 
from the rectum in consequence of compression of the inferior mesen- 
teric vein, permit, when taken in connection with the subjective 
troubles indicating chronic disease of the abdominal organs, a probable 
diagnosis to be made. In case laparotomy is performed to relieve 
acute strangulation, jjrofuse hemorrhage would be caused, when the 
hernial orifice Avas enlarged, by the division of the arteria colica 
sinistra and the vena mesenterica inferior, which latter is usually 
much dilated.” 

Moynihan points out that hemorrhage may be avoided by dividing 
the neck of the sac between two ligatures. So far only one case 
(Standee meyer’s) has been diagnosed during life, but for some reason 
Avas not operated on. 

The condition may be said to be a trouvaille of the dissecting table 
or the post-mortem room. Most of the cases have occurred in males. 
In some ten or twelve cases death was due to acute intestinal obstruc- 


’ Ziemssen’s Cyclopedia of the Practice of Medicine, New ATork, 187C, vol. Tii. p. 519. 
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tion. la maay individuals the hernia seems to have had no effect on 
the duration of life ; one subject was seventy-four, several others over 
sixt}' 3'ears of age. At the other extreme cases have been seen in 
infante of two weeks and two months, respectively. It does not appear 
to have yet been found to be congenital, though Moynihan claims 
there is no reason whj’' it could not be. 

Three cases have been successfully operated on (those of Sonnenburg, 
Tubby, and Neumann). 

Further information may be found in Jonnesco’s work,* as well as 
the later and much less diffuse one of Moynihan, which has a good 
bibliographj'. 
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SPLENIC ANiEMIA. A REPORT OF THREE CASES. 

By J. a. Scott, M.D., 

PHYSICIAK TO THE PENNSVLVANIA HOSPITAL, PHU.ADEUHIA. 

During the past five j'ears the medical journals of both England 
and America have contained several important articles upon the subject 
of splenic antemia. Prominent among them are those of Sippey,* 
Osier,’ A. H. ITentworth,^ Samuel West,^ J. S. Fowler,^ and J. L. 
Morse.” The last four writers deal with the association of splenic 
enlargement and anremia in infanej’’, and their observations have 
decidedly cleared the misty atmosphere that has hung around some of 
the diseases of childhood. 

The American writers are in entire accord as to their main con- 
clusions, based upon the observations of cited cases. A brief abstract 
of the conclusions arrived at follows ; 


I Hernies Internes Retroperitoneales, Paris, 1890, 
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1. There is no relationship between the antemia and the enlargement 
of the spleen, liver, and the lymph glands. Cases with identical lesions 
of the spleen show varying degrees of anaemia and leucocytosis (Went- 
worth and Morse). 

2. The blood shows a constant tendency to revert to the fetal type ; 
the morphology of the red cells varies with the degree of anaemia, and 
not with the condition of the liver and the spleen. Normoblasts and 
megaloblasts are frequently found, with but little anaemia (Morse). 

3. The leucocytes are frequently increased in number (regarding 
14,000 as the normal), and usually correspond to the degree of anaemia 
(Fowler). 

Morse thinks there is no relation between the reduction in reds and 
the degree of leucocytosis ; thus, he finds a low red count with leuco- 
penia, and a high red count with a decided leucocytosis. , 

4. The haemoglobin index is always reduced. 

5. Splenic anaemia and von Jaksch’s disease are to be regarded as 
secondary anaemias. 

6. The enlargement of the spleen, liver, and the lymph glands is not 
due to the change in the blood, but are all the result of a common 
cause — disturbance in nutrition. 

There are, therefore, some points of difference in the symptom- 
complex as manifested in infants and adults : 

1. The infrequency of hemorrhages from the mucous membranes in 
the former ; its comparative frequency, especially from the stomach, in 
the latter. 

2. The tendency of the splenic tumor to disappear under treatment 
in the infant ; its persistence or gradual enlargement in the adult. 

3. The presence of a leucocytosis in infancy ; a leucopenia or a 
normal leucocyte in the adult. (Rarely a leucocytosis. Case I.) 

There have also been not a few cases reported occurring in adults 
and children. S. M. Hamill,® A. O. J. Kelly,’ P. L. Daniel,® J. E. 
Talley,® N. E. Brill,” Bovaird," Geo. Peacocke,” and A. L. Benedict,” 
have all published cases showing the different types of splenic enlarge- 
ment associated with definite anajmia, so that we can more concisely 
define the disease under consideration. I can do no better than quote 
Dr. Osier’s definition of anaemia splenica chronica as given in his 
article in The American Journal of the Medical Sciences:’ 
“ A chronic affection, probably an intoxication of unknown origin, 
characterized by progressive enlargement of the spleen, which cannot 
be correlated with any known cause, as malaria, leukaimia, syphilis, 
cirrhosis of the liver (primary splenomegaly) ; anaemia of a secondary 
or chlorotic type (leucopenia); a marked tendency to hemorrhage, 
especially from the stomach, and in many cases a terminal stage with 
cirrhosis of the liver, jaundice, and ascites (Banti’s disease).” 
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With the firm belief that oases of obscure disease can best be studied 
from the statistical standpoint, I desire to add to those already reported, 
the following cases of splenic anfemia seen during the past several years. 

Case I.'*' — J. C. H., aged thirty years ; b}" occupation a ship steward 
and cook ; admitted to the Pennsylvania Hospital (No. 3260) on 
January 7, 1903, complaining of a leg ulcer on the lower inner side of 
left leg. His father was a Canadian, with some admixture of Indian 
blood ; mother, Irish. He was born near Cheater, Pa., where he lived 
until he was seventeen years old. During his boyhood he had frequent 
attacks of chills and fever. Since 1885 he thinks his skin has been 
yellowish in hue, sometimes being more deeply so than at present. 
During and after the malarial attack in December, 1885, it was noted 
that his spleen was much enlarged, and it has so remained ever since. 

To better his health he shipped on coasting steamers as a cabin boy 
from 1890 to 1893, and finally took to sea going vessels in 1893, and 
has since remained upon them in the capacity of a ship steward. In 
October, 1894, he had scurvy, “ his muscles becoming soft and flabby 
and the teeth loose,” and at that time there first developed an ulcer 
upon the left leg, which was slow in healing, and which has several 
times broken down since then. From December 12, 1895, to April 
14, 1896, he was a patient in the Pennsylvania Hospital under the care 
of Dr. J. M. Da Costa (History, 1773). The splenic measurements were 
then identical with its present size. The blood count was, then: erythro- 
cytes, 2,048,000 ; leucocytes, 12,000 ; hsemoglobin, 34 per cent. Dur- 
ing his four months’ stay in the hospital the blood count was but little 
changed, excepting an increased leucocytosis (20,000). No differential 
count was then made. One hyaline body (malarial) was reported to 
have been found, though subsequent examination failed to show para- 
sites. The condition of the heart and the urine was identical with the 
present state. Upon his discharge from the hospital, a diagnosis of 
“ malaria and splenic leukaemia” was made. 

He states that he has had typhoid fever three times ; the first attack 
in July, 1888, in Philadelphia, duration of two months, and under the 
care of Dr. J. M. Anders. The second and third attacks occurred in 
February, 1891, and July, 1892, in the marine ward of the German 
Hospital, duration of two to three months each. Pneumonia he has 
had twice : double pneumonia in the Bellevue Hospital, New York, 
in November, 1896, very ill for six weeks; again in 1899, at the 
Presbyterian Hospital, New York, under the care of Dr. Walter James, 
in hospital four weeks. He states that he has had malarial attacks 
(chills, with fever and sweats), during which malarial organisms were 
found in his blood in 1898, 1899, and in November, 1902. It is 
doubtful if these attacks have really been malaria. He has never had 
hemorrhages from the nose, stomach, or bowels. He is not an alcoholic, 
and he denies all forms of venereal disease. The digestion is usually 
good, and bowels move daily. 

Condition on Admission. He is a short, stocky man, with straight 
black hair and oval eyes, and a curious sallow skin with a distinct 
lemon tinge; in fact, he much resembles a jMongolian; there is no 


* This case was shown before the Medical Section, College of Physicians of Philadelphia, 
JIarch 9, 1903. 
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unusual pigmentation on the face or body. He has several carious 
teeth, but the mouth is otherwise in good condition. When he stands 
erect the abdomen is protuberant. The chest is well formed ; the lungs 
are normal. Heart : Apex in fifth interspace, just under the nipjjle. 
The outline of cardiac dulness is the right border of sternum, the third 
interspace to the midclavicular line. There is a soft, blowing, systolic 
murmur at the apex, transmitted slightly to the left. A murmur of 
tho same quality is present at both aortic and pulmonary cartilages, 
and the second sound of each accentuated, the aortic, however, more 
so than the pulmonary. The liver dulness begins in the midclavicular 
line at the seventh rib. Its sharp, thin edge can be felt in the right 
parasternal line, several fingers’ breadth below the costal margin. Its 
surface is smooth, and as it disappears under the left costal margin it 
is in close proximity with the spleen. The spleen is exceedingly large. 


Fig. 1. 



the upper border of dulness beginning in the seventh interspace in the 
midaxillary line. It extends downward and forward, crossing the 
median line above the umbilicus, its tip reaching to a point midway 
between the umbilicus and the right iliac crest. The lower edge curves 
away and downward, and lies within a finger’s breadth of Poupart’s 
ligament on the left, and almost rests upon the left anterior spine of 
the ilium. (See Fig. 1.) Its surface is hard and not nodular. The 
notch is felt on the anterior edge above the umbilicus ; just above this 
point a small, soft nodule can be felt which seems to he attached to 
the abdominal wall. After some manipulation it can be displaced. It 
is probably a small v'entral hernia filled with omentum. There is no 
ascites, no oedema of the legs ; there is marked pigmentation on the 
right shin, which is of brown color. The leg ulcer is superficial with 
slightly raised edges, with bluish discoloration ; the granulations are 
pale and sluggish. The urine is 1008, light in color, acid ; contains a 
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trace of albumin, no sugar ; on microscopic examination a large quan- 
tity of uric acid vritli a few hyaline casts were found. 

His blood was counted at intervals of every two weeks during his 
stay in the hospital. The first count was : erythrocytes, 2,440,000 ; 
leucocytes, 9050 ; Hb, 60 per cent. A differential count showed 
polynuclear, 54.4 per cent. ; small lymphocytes, 36 per cent. ; large 
lymphocytes, 1.6 per cent. ; transitionals, 3.6 per cent. ; eosinophiles, 

4.4 per cent. Six normoblasts were found in counting 250 leucocytes. 
No malarial organisms were present on admission, or at any time sul)- 
sequentlj'. During his stay in the hospital the blood condition im- 
proved slightly, the erythrocytes rising to 3,208,000 ; the haemoglobin 
to 58 ; leucocytes, 15,475 ; numerous normoblasts were found, and 
one megaloblast just before his discharge. 

During February his vision, which was poor on admission, failed 
rapidly because of increasiug opacity of the lens of the right eye, while 
the left eye also showed a beginning cataract. The examination of 
the fundus, made by Dr. George C. Harlan, showed no hemorrhages and 
was reported as normal. The temperature during his stay in the hos- 
pital was mainly subnormal, except upon two days, upon one occasion 
rising to 100.2° F. The leg ulcer, upon his discharge, March Slst, was 
almost healed, his main complaint being the loss of his eyesight, due to 
cataract formation. There was no evidence of hemorrhage from any 
mucous membranes during his stay in the hospital. 

Case II. — Rosie N., aged thirteen years ; a school-girl ; hospital 
No. 3079 ; admitted to Pennsylvania Hospital on December 23, 1902. 
Her parents are living, and the child has been in the United States 
but one month. She has been sick for two months, diagnosed as 
asstivo-autumual malaria and treated with the hypodermic injection of 
quinine, without results. Her symptoms were headache, cough, and 
pain in the left side of abdomen. No fever present. It was stated 
that she passed blood from the bowel one week before admission. 

0)1 Adinimo)i. A well nourished girl, with pallid mucous mem- 
branes ; moist, slightly coated tongue ; the axillary, postcervical, and 
inguinal glands are slightly enlarged. The lungs are healthy, and the 
heart is normal in size, and the sounds clear. The liver is normal in 
outline, while the spleen is much enlarged (see Fig. 2), extending 
beneath the costal margin in the midclavicular line, and the tip reaches 
just below the umbilical level; the posterior border disappears beneath 
the costal cartilages in the midaxillary line. The surface is smooth 
and firm, edge sharp, and the organ freely movable. The extremities 
are normal. No unusual pigmentation. 

T/ie Blood. Erythrocytes, 31,120,005 ; leucocytes, 3600 ; Hb, 
55 per cent. A differential count results as follows : polynuclear, 

58.4 per cent. ; small lymphocytes, 26.8 per cent. ; large lymphocytes, 
6.8 per cent. ; transitional forms, 6 per cent. ; and eosinophiles, 2 per 
cent. 

During her stay she passed a round worm and some undigested 
curds in the stools, while the temperature was irregular for two or 
three days. There were no hemorrhages from any source. There w’as 
decided improvement under increasing doses of Fowler’s solution. The 
spleen was unchanged in size on her discharge, on January 24, 1903. 

Case III. — Charles L., aged thirty-two years ; an Italian laborer ; 
admitted to the Pennsylvania Hospital October, 1890 ; hospital No. 
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1954, He has been in America for two years. When fifteen years old 
had a malarial fever, and at twenty-two a continued fever for several 
weeks ; these have been the only sicknesses. He complains of palpitation 
of the heart for five months, with some pain over the pubis and about 
the lower part of chest, and some loss in weight. He never had hem- 
orrhage from any source, and no diarrhoea ; denies venereal disease. 

On Admission. A large-framed, muscular Italian, with sallow skin 
and pale mucous membranes ; the first molars and bicuspids in lower 
jaw are carious. The inguinal and axillary glands are decidedly and 


Fig . 2. 



Splenic anajmia. Duration of anosmia short. Outline shows the size of spleen below the 

costal margin. 


the postcervical slightly enlarged. The chest is broad and deep, with 
normal breath sounds ; the heart is slightly increased in its lateral 
diameter (11 cm.), with soft systolic murmur at the apex and both 
aortic and pulmonary areas (haimic murmur). The liver normal in 
size, while the spleen is very much enlarged, the dulness beginning in 
midaxilla at seventh rib, and emerging beneath the costal cartilages 
in the midclavicular line, extends to the level of the umbilicus ; it is 
hard and the notch can be felt. There is no oedema of the legs, and 
no pigmentation of the skin. An ansemia of chlorotic type is present ; 
the erythrocytes are reduced to 2,084,000 ; the leucocytes, 4900 ; and 
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she has chilly sensations, followed by fever ; admitted to Pennsylvania 
Hospital January 8, 1903 ; hospital No. 3266. 

On Admission. A well-nourished, healthy-looking woman, with 
clean, moist tongue ; no evidence of anremia ; the lungs and heart are 
normal ; the lymphatics are not enlarged. The liver is of normal size, 
while the spleen is unusually large (see Fig. 3), extending to the 
median line, and as far as the iliac crest. It is smooth, firm, and 
slightly tender along the anterior edge ; its transvei-se diameter below 
the costal margin is 16 cm. No oedema of extremities. No ascites. 
Menstruating at present, and has temperature of 99.4° F. 

The Blood. Erythrocytes, 4,656,000 ; leucocytes, 4650 ; Hb, 80 per 
cent. ; the differential count is practically normal ; polynuclear, 75 
per cent. ; small lymphocytes, 11.66 per cent. ; large lymphocytes, 8.33 
per cent.; transitional forms, 3.33 per cent.; and eosiuophiles, 1.66 
per cent. The urine is 1018, and contains neither albumin nor sugar. 
A week later the red cells had risen to 51,440,005 and the Hb to 97 per 
cent. On account of the unusual motilit}’^ of the spleen, I had a tight 
abdominal band applied, and we were not able to keep her in the ward 
after January 24th. lu this case the splenic dulness began low — at 
the ninth rib — so that it is probable that the enlarged sjileen was ptosed 
decidedly ; the ability to move it about readily is also in favor of this 
view. I attributed her symptoms to the weight and mobilitj' of the 
spleen, and, in the absence of any ansemia, considered the enlargement 
in part due to a kinking of the splenic vessels ; this is the second case 
of such unusual enlargement of the spleen without antemia I have seen 
in Italian women ; in both cases the spleen was mistaken for a pelvic 
growth by the attending physicians and sent to hospital for operation. 
In one the actual diagnosis was not made until exploration of the 
abdomen showed the tip of the enormously enlarged spleen to be 
adherent to the left tube and ovary. The pathology of the specimen 
was a hyperplasia of the stroma ; the splenic vein was swollen the size 
of the placental cord and much resembled it in appearance. 

Treatment. Results of medicinal treatment in splenic anremia 
have not been satisfactory ; measures to improve the anajmia, the 
administration of iron and arsenic, with plenty of digestible nourish- 
ment and fresh air, are indicated. In some cases, especially in children, 
rapid improvement in the blood follows. In adults the enlargement of 
the spleen usually persists, and its size alone is a cause of considerable 
discomfort. 

This has led to surgical interference and the removal of the spleen. 

Harris and Herzog^ have reported nineteen cases of splenectomy in 
splenic ansemia, Avith fourteen recoA'eries. I have collected since their 
report six additional cases, Avith four recoveries (Warren,'^ Peacocke,” 
Blanquique,’® J. P. Bispham,” Cushing and Halstead.)" The fatal 
result is usually due to hemorrhage. 

Remarks. None of the foregoing cases can be said to be typical, 
for, though all of them present a chlorotic ansemia and an enlarged 
spleen, in but one of them has hemorrhage from the mucous mem- 
branes occurred (Case H.), and that before admission to hospital. 
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In two of the cases (II. and III.) the superficial lymphatics were 
somewhat enlarged, though in neither of them were there other signs of 
syphilis. In all the cases, including the last, malaria can be regarded 
as one of the factors in the splenic enlargement ; three of the four 
cases are Italians, in whom splenic enlargement is an extremely 
common physical sign ; three of them have distinct histories of so 
called malarial attacks. All the cases show a marked tendency toward 
chronicity. Case I. certainly having a history of at least eighteen years’ 
duration. The first three cases, no other cause having been discovered 
for the symptoms, are therefore diagnosed as splenic anmmia. 
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SPONDYLITIS DEFORMANS. 

By John Ruhrah, M.D., 

OF BALTIMORE, MD. 

It has been my good fortune to have seen a number of cases of spon- 
dylitis deformans both here in America and in the hospitals abroad, 
I am convinced that the disease is more common than the text-hooks 
would have us believe, and that many cases are not diagnosed, through 
the fact that the physician has either no knowledge of the affection, or 
else only a very vague idea of what it is. For the jiurpose of calling 
attention to the disease, I report a case which came under my care last 
summer : 

Clinical History. Patient is a white female, aged twenty-two years. 

Family History. Father, mother, and two brothers living and 
healthy. One brother died in infancy. There is no history of any 
special diseases in her ancestors. 
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Past History. Whooping-cough and chickenpox in early childhood. 
Diphtheria at the age of ten years. German measles about two 
years ago. At the age of fourteen years was thrown from a horse, 
striking on the right hip and shoulder. No bones were broken, and 
she recovered in about three weeks. About three years ago fell from 
a wagon, striking her face. She Sustained no injury of any moment 
and recovered promptly. At the age of fifteen years she began to 
suffer with what was supposed to be rheumatism. The attacks of pain 
lasted from one to four weeks, and were worse in winter. The pain 
started in the right hip (the injured one) and then extended to the left 
hip, shoulders, and neck. Soon after her second fall, three years ago, 
her back became stiff. This she attributed to the fall. Since that time 
she has had pain more or less constantly in her back, shoulders, and 
hips, and especially in her neck. Menstruated at the age of thirteen 
years. This was regular for the first four years, but since then has 
menstruated every three or four weeks, and the flow has been irregular 
in quantity as well as time. 

Present Condition. Back, neck, shoulders, and hips feel stiff and are 
slightly painful. The pain is usually on pressure or on movement. 
The region of the atlas and the axis are especially tender and painful. 
The entire spine is tender to the touch, but not markedly so. Expe- 
riences difficulty in lying down, as she has pain in almost ever}’^ posi- 
tion. When lying on her back has pain along her spine ; lying on 
her side the shoulders pain, and if on the right side the hip as well. 
When she lies face downward the neck pains. 

She is an average-sized girl, but is at present somewhat emaciated. 
The legs and arms are quite thin. About the neck and shoulders the 
atrophy of the muscles is most pronounced. The atrophy involves all 
the muscles about the shoulders and neck, with the possible exception 
of the trapezius. The deltoid is included. There is no fibrillation. 
The trapezius along the neck is thickened and hard, and seems to be 
filled with deposits resembling those of myositis ossificans. The muscles 
under the trapezius seem also to have similar deposits in them, giving 
the entire neck a hard, bony feel. None of the other muscles are 
affected in this ^va3^ 

The spine is stiff and movements are practically impossible, although 
there is the veiy slightest amount of motion between some of the ver- 
tebrae. When sitting she cannot be bent forward, the spine being like 
one solid piece of bone. The head cannot be rotated, except very 
slightly to the right. Forward, backward, and sidewise movements 
can be made with the head, but they are ver}-^ much restricted. 

The shoulder-joints are both affected equallj'. The arms cannot be 
raised above the horizontal, and, unaided, not even that far. Below 
the horizontal the movements are fair, although restricted. On attempt- 
ing to raise the arm above the level of the shoulder or in making any 
wide motions, she complains of pain, and a distinct grating can be felt. 

The hip-joints are both affected, but the right somewhat moi'c than 
the left. The legs can be extended fairly well and flexed to about a 
right angle. Abduction, adduction, and rotation are ver}’ much re- 
stricted. The movements within the limits of what she is' able to make 
for herself are painless ; any attempt at more extensive movements is 
ended with pain. She walks, usually with a cane, but she can get along 
unaided. Her steps are short, and progression slow and difficult. 
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There is no involvement even to the slightest degree of any of the 
other joints. For three weeks she was treated with massage, passive 
movements, and hot baths, together with the internal administration of 
arsenious acid. During that time there was no improvement at all, 
except as regards her general condition. She gained in weight, and 
her general appearance was much improved. 

January 15, 1903. She remains well, except for the condition as 
noted above, which is unchanged. 

Nomenclature. The indammatory conditions of the spine accom- 
panied by ankylosis have not always been defined with sufficient clear- 
ness, and there exists, even now, considerable difference of opinion as 
to the exact nature of these affections. The truth, probably, is that 
there have been grouped together a number of affections differing some- 
what as to their sj^mptoms and greatly as to their cause. 

In this country the condition has received but scant attention. 
Goldthwait calls it “osteoarthritis of the spine” or “spondylitis 
deformans.” 

In Germany Striimpell described cases under the name of “ chronic 
ankylosing inflammation of the spinal column and hip-joint ” (Chron- 
ische anklosirende Entziindung der Wirbelsaiile und Hiiftgelenke) and 
this name has also been used by Baumler, Hoffa, Bregman, Hoffmann, 
and others, with the omission of the reference to the hip-joint ; Kohler 
and Beneke call it “ spondylitis deformans ;” Oppenheim uses the 
term “ arthritis deformans of the spine ;” Beer names it “ rigidity of 
the spinal column.” 

In France, Marie and others unite in calling it “ spondylose rhizo- 
melique.” 

In Russia, von Bechterew, who has written extensively on the subject, 
calls it “ ankylosing inflammation of the spine,” and he describes what 
he thinks to be a separate affection under the name of “ stiffness of the 
spine ” (Steifigkeit der Wirbelsaiile). Popoff uses the term “neuro- 
pathic curvature of the spinal column.” 

In England the term “spondylitis deformans” is most generally 
used, while the name “osteitis deformans ” has sometimes been im- 
properly apiflied to it. This last name should, of course, be limited to 
the syndrome known as Paget’s disease. 

A somewhat analogous affection has also been described by Marie 
and Astie, under the name of “ cyphose heredo-traumatique.” 

Definition. Marie has defined the essentials of his disease as the 
coincidence of a complete fusion of the vertebrie, with a more or less 
complete ankylosis of the proximal articulations of the limbs, the small 
articulations remaining intact. If we are to accept his idea of the 
identity of this condition, the definition needs no elaboration. But there 
are, undoubtedly, cases where the spine alone is affected, and that but 
to a trifling extent. A similar process may affect other bones and 
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joints of the body, while the spine remains free ; with this, of course, we 
have nothing to do in this paper. 

Historical Note. It is no new condition. May examined the 
bones from Egyptian tombs known to be at least 5500 years old, and 
found one skeleton presenting the deformity of rheumatoid arthritis 
of the hands and other joints, while the spine, particularly the cervical 
region, was the site of marked changes. There existed a sort of fusion 
of some of the vertebrae. Other mummies from the same country, but 
of a much later date, exhibiting similar changes, have been described 
by Bland Sutton. Sturge, quoting an article in Virchow’s Arcliiv, 
relates how Virchow off on a holiday trip found, in the charnel-house 
of a monastery, bones three or four hundred years old, which showed 
changes in the vertebrae. The same author, quoting from the work on 
rheumatoid arthritis by Dr. Adams, says that R. W. Smith described 
the post-mortem changes of a case before the Dublin Pathological 
Society in 1849. 

Leyden quotes several cases, one described by Todd, where the dis- 
ease was rheumatism, in which the entire spine was affected, together 
with all the other joints. He also mentions a case of Eulenberg’s, in 
a girl of twelve years. 

Lawrence, quoting Sandifort, states that there are in the museum at 
Leyden specimens showing ankylosis of the cervical vertebrse. Davies 
Colley mentions a specimen in the museum of Guy’s Hospital. He 
suggests, as the cause of such changes, either rheumatism or gonor- 
rhoea. 

Glutton gives the history of a case where the spine and proximal 
joints were affected, and also some of the smaller joints. There was a 
history of rheumatism. Fagge gives a very graphic account of a case 
of ankylosis of the spine, and describes the post-mortem findings. He 
called it a syntosis of the ribs and vertebrce. 

The examples from the older writers, and the modern ones as well, 
might be multiplied, but would only show what I have already done, 
that the condition was described years ago. Bricon, I might add, has 
called attention to a similar affection in cats. In those animals affected 
there was complete fusion of the vertebrre. Sutton has described the 
disease in horses and oxen. 

Etiology. There have been many ideas advanced as to the cause 
of the disease. Beneke has expressed the idea that rapid changes from 
heat to cold and vice versa play an important part in the causation. 
Blacksmiths, firemen, and the like are, however, subjected to such con- 
ditions and they do not seem to be more prone to the disease than others. 
Hoffmann reports a case in a man who had a severe acne of his back. 
On curing his acne the spinal symptoms recovered. He concluded 
that the cases were largely dependent upon a toxic basis. 
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Leri found that the phosphates and urates were diminished in the 
urine, and concluded that the disease is of obscure metabolic origin. 

Fig. 1. 



FI3. 2. 



Specimens of spondylitis deformans. From the Museum of the College of Pliysicinns 
and Surgeons, Baltimore. Photographs by Mr. A. S. Murray. 


The infectious diseases come in for their share of the blame. Marie, 
Raymond, Biiuraler, and others think that gonorrhoea plays an impor- 
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taut role ; Hoffa reckons influenza as among the possible causes. Fagge 
reports a case where tuberculosis of the spine caused a similar anky- 
losis. Rheumatism has also been mentioned as a factor. 

Von Bechterew would separate the cases into two classes as I have 
stated above, and regards the stiffness of the spine as secondary to nerve 
changes. Oppenheim is also an advocate of a nerve-origin theory. 

Wilks lays stress on mechanical conditions and has described the 
lesions in laborer’s spine. 

As regards age, the cases are most frequently seen in young adults 
or middle age. Some cases have been reported in individuals of 
advanced age, and it has also been seen in children. Teixidor Sunol 
mentions a case at the age of thirteen years. 

The majority of cases occur in men. Hoffa, Kirschgaesser, and others 
report cases in women. My own case was in a young woman. 

From the above it will be seen that there are a number of causes 
that have been studied. The truth of the matter is very probably that 
any of the factors mentioned may be a cause of spondylitis. These dif- 
fer very materially in their nature and will be considered more in detail 
later on. 

Pathology. Two bone diseases may be considered, Goldthwait 
divides them into rheumatoid arthritis, where the inflammatory process 
is marked and is followed by ankylosis and atrophy of the bone, with 
marked deformity; and, secondly, osteoarthritis, where there are 
nodular deposits about the joints with no atrophy of the bones. The 
lesions found in the disease under consideration are the latter. 

Marie very aptly described it as a fusion of the bones. Fagge graph- 
ically depicted the findings in his case in saying that the spine looked as 
if it had liquid bone poured upon it, and that this had been allowed to 
harden. Goldthwait has given admirable accounts of the post-mortem 
findings. The edges of the articular cartilages grow into nodules, 
which subsequently become ossified. The lesion extends into the liga- 
ments that are inserted about the bone. In my case there were also 
nodules in the trapezius muscle that were separate from the mass about 
the spine, although lying directly over it. To quote Goldthwait : 
“ With this hypertrophy at the edges of the cartilage, the centres and 
areas of pressure generally undergo atrophy. In the atrophy the inter- 
stitial tissue is the last to be absorbed ; this, finally, does occur how- 
ever, and the bones remain in apposition or become fused together. 
The process in the spine usually begins on one side anteriorly and ex- 
tends up and down along the anterior lateral ligament. It may remain 
limited or it may extend to the whole spine.” 

The ribs are frequentl}’’ involved in the process and the chest becomes 
immobile. In some cases there may be marked kyphosis with a conse- 
quent encroachment on the capacity of the chest. Tuberculosis may 
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be a secondary complication. The nodules may press on the nerves, nerve 
roots, or even on the cord itself. Later as the bone becomes older the 
symptoms of pressure on nerves or nerve roots may become better. 
Those from pressure on the cord itself do not improve. 

Clinical History and Symptoms. The symptoms may be divided 
into early and into those after the disease has become fairly well marked. 
For the recognition of the early symptoms we are indebted to Gold- 
thwait. 

The symptom-complex is made up of four parts : 

1. Pain. 

2. Limitation of motion. 

3. Muscular contractions. 

4. Referred pains due to pressure on the nerve roots. 

There are several types of pain met with in the early part of the 
disease. 

There may be no pain in the site of the lesion, but referred pain is 
felt in the back, arms, or legs, according to the location of the lesion. 
It may be very severe and a cause of great distress. 

There may be severe pain at the point where the spine is affected, 
and also referred pain in the back, in the anterior part of the spine, or 
in the back part of the abdomen. 

In other cases it may suggest lumbago. It is worse after rest and 
improves after limbering up exercises. 

Another type of pain is that referred to the anterior part of the spine, 
and of a very severe character. It may come on in paroxysms, and 
may be especially noted after periods of sleep. This type is most com- 
monly met with when the disease affects the lumbar spine. 

Referred pain is either unilateral or bilateral. When the latter, note 
that it is felt worse on one side than on the other. It is felt in the 
nerve endings, and not along the ti’ack of the nerve as in neuritis. 
There may be areas of hyperiesthesia and antesthesia. 

Associated with these pains there may be some limitation of motion, 
and this is usually worse on one side than the other. 

There is no characteristic attitude in the early stages. There may 
be lateral curvature in the early case, and this may be more apparent 
on walking than on standing. 

Later in the disease the symptom-complex is a striking one, so much 
so that Marie has insisted that it be regarded as a separate disease, not 
merel}’- as a form of osteoarthritis. 

The spine is as if the vertebrm had been soldered together. This may 
be complete, the entire vertebral column being as solid as one piece of 
bone, or it may be limited to some particular portion of the spine. 
When it is limited in extent it is most apt to be in the lower part, and 
involves the lumbar or the lumbar and lower dorsal vertebraj. The 
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cervical spine may in these cases remain unaffected for a long time. 
In other cases most of the ankylosis may be in the upper part of the 
spine. 

Along with this stiffness of the spine there is a certain amount of 
deformity of it as well. There is a curving forward of the upper part 
of the back bone, and the patients usually maintain a stooping posture, 
which is rendered more pronounced on account of the ankylosis of the 
hips. The lower part of the spine remains more or less straight. The 
bending of the spine forward may occasionally be absent, and the patient 
may sit upright in what seems to be a most uncomfortably straight 
position. Scoliosis may also be present. 

The exostoses can often be felt. This is especially true of the case 
where the cervical spine is involved as the nodules or bands of bone can 
be felt in the pharynx. 

The abnormal deposits of bone may be so large as to be apparent to 
the most casual observer, as in the case reported where the neck felt 
like a large, solid mass of irregularly shaped bone. 

The stiffening of the back is a slow process in most of the cases, and 
covers months and years, growing gradually worse and worse. The 
patients note the difference, especially by looking back at some previous 
date when they remember that they could move the spine to greater 
degree. 

The a7ihylosis of the shoulder and hip-joints is a second marked 
feature of the disease. This comes on coincidently with the disease in 
the spine and gets gradually worse. The shoulders are affected to a 
lesser extent than the hips. The arm, however, in the average case 
cannot be raised above the horizontal, and will also be found to be 
limited in its motion in other directions if carefully tested. As a rule, 
the patient may think that his arm is perfectly good, because he has no 
occasion to make extensive movements. In women the change in the 
shoulder is noted early on account of difficulty experienced in dressing 
the hair, which soon becomes very difficult, if not impossible. Men 
whose occupation requires them to lift their bauds above their heads, 
as clerks, notice the disease very early. 

In moving the arm about and making wider movements than the 
patient can make for himself pain is caused, which in some cases is 
very severe. In many cases a rubbing or grating can be felt in the 
joint. The patient himself feels this, and it may be a cause of com- 
plaint. The grating may only be elicited by some particular move- 
ment, usually a forced one. 

The hips are alwaj^s affected to a greater extent .than the shoulders. 
The involvement of the hip is always troublesome, interfering as it does 
with locomotion, station, and even sitting and the position in bed. 

The patient soon gets so that walking is difficult, and then only to 
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be done when aided by a cane or crutches. When the ankylosis be- 
comes pronounced the patient may be condemned either to bed or to a 
chair, but some of them manage to walk from the knees. This gives a 
most peculiar and characteristic gait. Sitting is not much interfered 
with in some cases, while in others, when the ankylosis is more or less 
complete, it may become so difficult that the patient remains bedrid- 
den. The position in bed is characteristic. If the patient lies on his 
back the knees are elevated in the bed, and if one attempts to straighten 
the legs forcibly so as to make them flat in the bed, the patient’s back 
is raised. In the cases where there is more or less complete ankylosis of 
the spine, as well with the customary boAving forward of the upper 
part of it, the spine cannot be made to touch the bed all at once. On 
depressing the shoulders the sacrum is raised, and when the sacrum rests 
on the bed the cervical parts of the spine must be supported by pillows. 
The patient generally lies on the side with the legs drawn up. 

In some cases the knees are slightly affected. There is limitation of 
motion and grating on forced movement. The patient is not at all dis- 
turbed by the knee involvement, and in many cases is ignorant of it 
until it is revealed by a careful examination. 

Viewed from the side, the patients show a decided flattening of the 
chest and pelvis. In the former, ’evidently due to actual changes in 
the shape of the thorax, while in the latter it may be due to atrophy 
of the muscles, and possibly, also, to involvement of the bone. 

There is also an atrophy of various muscles, due evidently in most 
cases to non-use, in some, possibly, to disturbance caused by pressure 
on the nerves. In some of the cases Bouchard’s nodes have been de- 
scribed. 

As the disease progresses pain usually ceases or becomes much better. 

The cause of this is probably in that during the acute process there 
is more or less vascularization of the soft parts, and the pressure on the 
nerve roots greater than later, when the active stage having ceased the 
tissues contract, and so the pressure is removed. 

The ankylosis of the spine almost invariably involves the ribs, and 
causes fixation of part or of all of the thorax. In the cases where there 
has been an extensive involvement the thorax is fixed and the breath- 
ing wholly abdominal. 

Diagnosis. The diagnosis of the disease must be considered as re- 
gards the early cases and the late ones. The disease is unquestionably 
more common than has generally been supposed. It is not infrequent 
to meet with specimens in the dissecting-room of all grades of the dis- 
ease. Most of the individuals have previously been under medical 
supervision in institutions, yet the disease rarely appears before medical 
societies or before classes. As Goldthwait suggests, many of the cases 
are passed over and treated as a “ touch of rheumatism.” 
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The early cases may be confused with beginning Pott’s disease, and 
even some of the more advanced cases. In some it may not be pos- 
sible to differentiate them until after several careful examinations 
made at sufficiently great intervals. The fact that the pains are 
greater on one side than the other is of some value. If there is para- 
plegia present, it may be differentiated, as the paralysis in Pott’s dis- 
ease is usually central, while in spondylitis it is of a peripheral type. 

In his work on rheumatic gout Garrod states that there is usually 
some stiffness of the neck, and in 500 cases this was complained of 178 
times. It is attended with some grating at movement. The presence 
of the other symptoms of the disease should serve to differentiate it. 
nevertheless it should be borne in mind in considering pain in the spine. 

Rheumatism may involve the spine. When it does, it generally is 
cervical, while spondylitis is usually in the lower part of the back. 
There are evidences of the disease in other joints, and the other symp- 
toms. Von Leube states that according to his experience rheumatism 
of the spine is not a rare affection, and that it may occur without in- 
volvement of the other joints. 

Pachymeningitis cervicalis hypertrophica may simulate spondylitis 
in the beginning. In this affection in the stage of irritation there are 
severe pains, stiffness of the neck, radiating pains, hypertesthesia and 
anjesthesia in the arms, exanthems, herpes, and pemphigus, as well as 
scaling and roughness of the skin of the arms, and rarely twitching of 
the muscles. There may be difference of the pupil. 

Pachymeningitis hemorrhagica interna is accompanied by stiffness of 
the neck and radiating pains. It gets better and worse, and is asso- 
ciated with mental and brain conditions. It usually occurs in drunk- 
ards and syphilitics and cannot, as a rule, be diagnosed. 

Traumatic hereditary kyphosis (cyphose heredotranmatique) has been 
described by Marie and Astie. In this affection there are the etiological 
features of heredity and trauma. The entire spine is involved in a 
large curve, while the joints of the members remain unaffected. There 
are nerve pains, particularly of the sciatic. 

Laborer’s spine, the duplicature champutre of the French, must not 
be confused with spondylitis. It is common in those whose occupation 
involves almost constant stooping. In this condition there are no exos- 
toses, and but trifling involvement of the joints, according to Marie. 
Wilks, as stated before, described osteoarthritis as laborer’s spine. 

Gonorrhoea involving the spine should also be considered, not only 
as a possible etiological factor, but in view of the fact that it has been 
described as involving the spinal articulations. Isolen mentions two 
cases. One recovered, and one passed out of sight. Other joints are 
apt to be affected. It is evidentl)* of extreme rarity. Out of 119 cases 
of gonorrhoeal rheumatism cited in the Diclionnaire de Iledecine el 
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Chirurgie (quoted by Bradford and Lovett) the spine is not mentioned 
at all. 

Von Bechterew’s symptom- complex is based on bis own cases. It 
consists of : 

1. A greater or less immobility of the entire spine or a part of it, 
with no marked pain on pressure or percussion. 

2. A backward bowing of the spine, especially of the chest region, 
causing the head to be thrown forward and the chin depressed. 

3. A weakened condition of the muscles of the rump, neck, and 
extremities, often with a trifling atrophy of the back and shoulder- 
blade muscles. 

4. A lowering of sensibility, particularly of the skin branches of the 
dorsal and cervical nerves, and sometimes of the lumbar nerves. 

6. Various irritation phenomena, as parsesthesia, pain in the back 
and neck regions, especially in the cases of long standing. 

Von Bechterew has described cases of spondylitis as well as cases of 
the above syndrome, and insists on the identity of his disease, regarding 
it as one of nervous origin. There is an ascending degeneration of the 
cord in these cases and there are no exostoses. 

In passing it might be said that Folli has described an atrophy of 
the anterior cornua in a case of spondylitis. The cord has not been 
studied in many cases of spondylitis. 

It must be borne in mind that stiffness of the spine is a symptom of 
no inconsiderable moment in many conditions, especially those of ner- 
vous origin, although it is a much neglected one. 

The diagnosis is, as a rule, easy, but it might be well to mention the 
conditions in which it occurs. 

According to Baumlein it is a constant feature of hereditary ataxia, 
and he places the cause of it in this condition, as do Hallion and Fried- 
reich, as an insufficient musculature. 

In syringomyelia it is also a feature of moment ; indeed, there is con- 
siderable danger of mistaking some cases of syringomyelia for spon- 
dylitis, if the former disease is not borne in mind. The stiffness of the 
spine, with limited active and passive motion, may be misinterpreted by 
a careless observer. Both states the cause here is due to changes in the 
muscle, but Schlesinger, Briihl, and Hallion regard it as due to trophic 
changes in the bones. Halbandoff has recentl}' ascribed the changes 
to the same causes, after careful study. 

Kyphoscoliosis is seen, too, in infantile hemiplegias and diplegias 
(Oppenheira), in the acute infantile anterior poliomyelitis, in amyo- 
trophic lateral sclerosis; in tabes it may be seen as a spinal urthroj)- 
athy; Charcot subsequently, in 1886, called attention to the same 
deformity in sciatica ; in the interstitial hypertrophic neuritis of Sottas 
and Dejerine, scoliosis is constant. 
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Duclieuue lias called attention to an hysterical scoliosis, but Albert, 
of Vienna, states that it is of very rare occurrence. 

The stiffness of the spine in paralysis agitans must not be for- 
gotten. 

Lastly, Oppenheim gives it as a neuropathic tare, which coincides 
with the experience of most physicians. 

Prognosis. With an early diagnosis and proper treatment the prog- 
nosis, according to Goldthwait, is better than formerly supposed. Much 
of the deformity can be prevented. Otherwise the prognosis must always 
be guarded. The danger to life itself is trifling. IS'o deaths from the 
disease have ever been reported. It may be indirectly the cause of death 
in that those patients with ankylosis of the ribs may contract tuberculosis 
owing to the deformity and immobilitj’’ of the chest. 

Pressure on the nerves may cause pain which is difficult to relieve. 

The disease maj^ progress slowly and produce a great amount of de- 
formity or it may stop short at any time. In many cases the disease 
is not recognized during life, but is revealed at the post-mortem or may 
be found in the dissecting-room. 

In many cases the disease undoubtedly causes but little disturbance. 
In others it may produce total disability. There is at present no way 
to tell which case will do well, and which badly. 

Treatment. The general condition should receive attention. All 
of the smaller ailments of the patient should, if possible, be cured. 
All sources of possible absorption of toxic material should be removed. 
The skin should receive careful attention, and warm baths and massage 
may be used for this purpose, as well as to aid in the general building 
up of the patient. Electricity will also be found useful. 

The tendency to constipation should be corrected. Phosphate of 
soda and similar drugs are of value in this connection. 

Good, nutritious food, plenty of fresh air, together with such tonics 
as iron, cod liver oil, arsenic, strj’-chnine, and alcohol, as may be suited 
to the case, are to be advised. 

Individuals with a rheumatic tendency may be given salol or the sali- 
cylates, but long courses of treatment with these or other drugs which 
tend to deplete the system or to cause anaemia are to be avoided. 

In the early cases much can be done, according to Goldthwait, to 
relieve the symptoms and to prevent the deformity. He recommends 
the use of mechanical support to the spine either by the use of plaster 
casts or of special apparatus. He claims to have gotten excellent results 
by these means. The support is to be kept until the disease is entirely 
quiescent. 

Biiumler obtained good results in one case by placing the patient in 
bed on his back. This same end may more easily be accomplished with 
the use of supports to the spine. 
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Local warmth is especially agreeable to these patients, and a thick 
layer of cotton may be applied next to the skin. 

In the older cases where the disease has already caused deformity 
the results of treatment are on the whole not very satisfactory. 

Forced movements, extension or suspension, are not to be used, as they 
bring a strain on a diseased part, and consequently do more harm than 
good. 
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A CASE OF OSTEITIS DEFOEMANS, WITH HEAET 
COMPLICATION . 

By Charles J. Foote, M.D,, 

OF NEW haven, conn. 

The following case of osteitis deformans is reported because of its 
unusual visceral complications : 

B. W. P,, aged fifty-two years, bachelor, American; oysterman. 
Entered the New Haven Hospital February 11, 1893. 

jMother died of consumption at fifty-seven years of age ; father died 
at eighty-five years of age. No record of brothers and sisters. 

Prevmis Hidory. Patient had scarlet fever in childhood, and there 
has been some deafness with more or less discharge from the ears ever 
since. With this exception he has been well, and gives no history of 
rheumatism, gout, syphilis, or other disease. About twenty years ago 
he was much addicted to the use of alcohol, but for the past nine years 
has been quite temperate. He gives a history of trouble with bis legs 
in 1885, resulting in ulcers which did not heal for some years. In 
January of 1893 patient began to be troubled with severe dyspnoea and 
was confined to his bed. He entered the hospital February 11, 1893. 
At that time the following record was made of his condition : Veins of 
neck and forehead excessively distended and pulsating. Face and 
hands cyanosed and cold ; considerable oedema of legs and some ascites ; 
legs below knees are enormously swollen, discolored, and covered with 
a thick, dry skin resembling that of elephantiasis ; one small ulcer 
yet unhealed on shin-bone. 

Examination of Lungs. Negative. 
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Heart. Apex-beat in fifth interspace inside nipple line. The beats 
are rapid, irregular, and tumultuous. The area of heart dulness some- 
what increased. There is a very marked murmur preceding and taking 
the place of the first sound, heard loudest at apex, but also to a less 
degree in the aortic and pulmonic interspaces. There is a great venous 
engorgement ; a bruit may be heard over a large, pulsating, venous 
tumor over right sternoclavicular articulation. Heart sounds may be 
heard all over the neck and chest. Liver dulness begins above at the 
sixth interspace and extends just below the free border of the ribs in 
the nipple line. Liver easily felt on palpation. 

Spleen not apparently enlarged. 

Urine. Specific gravity 1020 ; amount varies from 800 to 1000 c.c. ; 
a trace of albumin, no casts. 

I first saw the patient on August 20, 1893. At that time the heart 
was considerably enlarged. The left line of dulness was fully one inch 
outside the nipple line. The apex-beat was in the fourth interspace 
just outside the nipple line. Systolic murmur at apex transmitted to 
the axilla ; second pulmonic sound much accentuated, with slight re- 
duplication over pulmonic area. 

Liver extends one inch beyond border of the ribs in the parasternal 
line. There was considerable ascites. 

From this time to July, 1895, the patient was tapped frequently, at 
times every six weeks ; at each tapping from three to five gallons of 
serous fluid were removed. After July, 1895, there was no ascites to 
the time of death, November 26, 1898, and the abdominal walls were 
lax and sunken. 

For the last three years of the patient’s life, therefore, there was an 
excellent opportunity to palpate the abdomen. The spleen, liver, and 
kidneys could be easily felt and manipulated. The lower border of 
the liver, in fact, could easily be seen ascending and descending with 
respiration. During the last three years of the patient’s illness there 
was a gradual increase in the size of the liver. The year of his death 
it extended two inches below the border of the ribs in the nipple line, 
and the outline of the lower border could be plainly seen. The liver 
was not especially tender ; it was smooth and not nouldar ; there was 
no very marked enlargement of the veins of the abdominal walls. On 
palpation the liver was felt to pulsate ; the pulsation was systolic in 
tone and may have been due to the transmission of the ventricular 
impulse of the enlarged heart. There was no history of jaundice. 

The Spleen. The enlargement of this organ was discovered in 1896. 
As in the liver, there was a gradual enlargement. The year of the 
patient’s death it extended about one inch below the border of the 
ribs and could be easily palpated. 

The heart gradually enlarged each year. The year of his death the 
left line dulness was oue and one-half inches outside the nipple. A 
sj’^stolic murmur was heard loudest over the second left interspace, 
apparently the same murmur, but much weaker, heard over the second 
right interspace. As we went down toward the apex it grew weaker 
and was heard very faintly at the apex. 

Patient died November 26, 1898, five years after entrance into the 
hospital, at the age of fifty-seven years. No autops}'. 

When examining the patient I was frequently impressed with the 
size of his head and the massiveness of his tibire. This led me to a 
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diagnosis of osteitis deformans, and to make a more careful study of 
the bones. 

The head was large, as a whole, the enlargement involving mostly 
the calvarium, while the face was rather small. 

The face had a triangular shape, with pointed chin and rather broad 
forehead. The circumference of the head at the line of the hat band 
was 25 inches. Patient said his head had grown large during the 
last twenty years; he used to wear a hat, but now wears an 8i. 
The surface of calvai’ium is irregular. On each side of the sagittal 
suture there is a very pronounced depression in each parietal bone 
measuring 5x6 cm., giving the impression of a collapse of the skull. 


Fig. 1. 



The angle of the jaw is very oblique, in fact, almost obliterated, so 
that it seems like a straight line from condyles to the chin. The mas- 
toid processes are very prominent. 

There are only a few teeth left in the upper and lower jaws. The 
gums are much retracted from the teeth that are present, and the 
teeth are loose and decayed. The maxillary process on both the upper 
and lower jaws seems atrophied. The zygomatic processes are not 
especially prominent. 

The spine shows a 'lery marked kyphosis in the dorsal region. The 
seventh cervical vertebra is very prominent, but none of the other 
vertebrae are. There is no lordosis. The dorsal curvature produces a 
decided shortening of the stature. The head is characteristically 
projected forward, as shown in the photograph. (Fig. 2.) 

The chest is decidedly barrel-shaped ; the anteroposterior diameter 
being as long, if not longer, than the transverse diameter. 
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The shape of the chest is well shown in the jjhotograph, latei'al view. 
It bulges much behind in the upper dorsal region. In front there is 
a decided depression in the sternum just below the articulation of the 
clavicles ; below this point there is a bulging forward of the chest. 

Fig. 2. Fig. 3. 




The ribs are ver}' prominent and rather massive in the axillary 
regions; the seventh rib especially seems much enlarged, so as almost 
to obliterate the intercostal spaces at this point. 

The clavicles are very large and prominent, especially at the acromial 
ends. 

There is a certain amount of eversion or spreading of the borders of 
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the ribs above the right and left hypochondria, which is characteristic 
of the disease ; but in this case was quite likely caused by the enlarge- 
ment of the liver and the ascites. 

Examination of the upper extremities shows some enlargement of the 
spines of the scapulae, especially at the acromial ends. The humerus 
seems normal. There is a decided bowing outward of the radius on 
each side, with a marked pi-ominence of the styloid processes of the ulnie. 

The bones of the hands are not enlarged. 

The pelvis is broad ; the distance between the crests of the ilia is 
34 cm.; the conjugate is 21 cm. No local irregularities noted about 
the femora or patellae, but there is a decided bowing outward of the 
femora. 

The tibiae are very large ; in fact, these were what first suggested 
the diagnosis of osteitis deformans to me. The tuberosities especially 
seem much enlarged. 

When the patient is standing erect, with heels together, he cannot 
approximate his patellas within 30 cm, of each other. 

The feet show no bony enlargements. 

This case is interesting not only on account of the bone lesions, but 
on account of the affection of the liver, heart, and spleen. In osteitis 
deformans these organs are not necessarily affected ; in fact, the viscera 
are usually normal. 

The patient entered the hospital for dyspnoea and cough. Diuretin 
was given him and it seemed very efficient in relieving his ascites 
and oedema and increasing the amount of urine. 

During the last three years of the patient’s life he was quite com- 
fortable most of the time, and was up and around the ward in a wheel 
chair nearly every day. He had a fair appetite and suffered little 
pain anywhere, though at times he had diarrhoea lasting for a few 
days. He was extremely weak on his legs and walked but little. He 
died more as a result of the heart lesion and its sequelse than of osteitis 
deformans. There was no evidence of sarcoma in any part of the body. 


A CASE OF ANEURISM OF THE INNOMINATE ARTERY; 

LIGATION OF THE RIGHT COMMON CAROTID AND 
SUBCLAVIAN ARTERIES, FOLLOWED BY 
SECONDARY HEMORRHAGE AND 
DEATH. 

By John G. Sheldon, M.D., 

8UKGEON IN CHABGE OF THE MINERS’ UNION HOSPITAL, TELLURIDE, COLORADO. 

John J., aged forty-one years, laborer, came to me in November, 
1902, complaining of a pulsating growth on the right side of the neck, 
pain in the right side of the chest, right shoulder, and right arm, and 
severe headaches. He knew of no cause for his trouble. He had been 
well until six months previous to seeing me. At that time he acci- 
dentally noticed the tumor, which had progressively increased in size. 

The patient denied having had syphilis. Had used alcohol and 
tobacco moderately. His father died of apoplexy at the age of fifty- 
seven years. 
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Examination revealed a pulsating tumor behind the right sterno- 
clavicular articulation, which extended one inch above the clavicle. 
Dilated veins were present over the anterior surface of the chest and 
neck. The region corresponding to the location of the innominate 
artery was more prominent than was the corresponding area on the 
left side, but no pulsation of the thorax could be detected. Palpation 
revealed a thrill over the innominate artery. A bruit could be heard 
distinctly. The radial and carotid pulses were slightly retarded on the 
right side. The radial arteries were tortuous and hardened. The 
pulse was full and the arterial pressure high. The heart was slightly 
enlarged to the left, and was beating regularly eighty times a minute, 

A diagnosis of aneurism of the innominate artery was made. Liga- 
tion of the right common carotid and subclavian arteries, followed by 
filipuncture and electrolysis of the aneurism and the administration of 
potassium iodide internally, was advised. 

The patient was anassthetized with chloroform, and two catgut liga- 
tures placed on the common cai’otid about one inch above the aneurism. 
A single catgut ligature was placed on the third portion of the right 
subclavian artery. After the operation the arm was kept moistened 
with warm saline solution. The entire right upper extremity became 
painful and helpless, but the circulation wafe sufficient to retain its 
vitality. The pulsation in the tumor was not affected by the operation. 

On account of the severe pain the patient desired that further opera- 
tive procedures be delayed for a few days. His request was granted. 
On the third day following the operation eight ounces of a 2 per cent, 
solution of gelatin were injected into the left axilla. This produced no 
noticeable effect. On the fifth night following the operation the wound 
over the carotid opened and bled freely for a few minutes. A com- 
press stopped the bleeding. During the next day four hemorrhages 
occurred. The following night the patient had nine hemorrhages ; 
some of them were severe. 

The patient was becoming weak, and a ligation of the innominate 
was decided upon as a last resort. During anoesthetization the patient 
coughed once violently. Immediately a large quantity of blood escaped 
from the incision over the carotid. The wound was packed firmly, 
but the patient became pulseless and died. 

Post-mortem examination showed a fusiform aneurism of the innom- 
inate artery three inches in its transverse diameter. The rupture had 
occurred at the upper and posterior part, filling the mediastinum and 
surrounding structures with blood. A complete autopsy was not made. 

When this case came to me I was undecided as to the course of treat- 
ment to advise, and I am still at sea on the matter. 

The results from ligation of the innominate are such that the opera- 
tion is an undesirable one. Ligation of the internal carotid and sub- 
clavian does not give encouraging results. A case similar to the one 
herewith described was reported from Braun’s clinic at Konigsberg. 
The patient showed no improvement after ligation of the carotid and 
subclavian, and died fifty-one days after being operated upon. H. 
Jacobsthal (^Ceniralblatt fur Chirurgie, August 23, 1902) believes that 
peripheral ligation is more likely to increase the blood pressure than 
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to lower the pressure or slow the stream. He states that the results 
recorded do not support ligation. He found no improvement' in any 
of his cases treated by this method. In 1893 Pivot reported ninety- 
three cases in which peripheral ligation was done, with 7.4 per cent, of 
cures. Jacobsthal reported thirty-three cases treated by Mace wen’s 
needling, potassium iodide, filipuncture, and subcutaneous injections of 
gelatin. Fifteen of these cases were improved. One lived three and 
one-half years, death resulting from cerebral softening. The autopsy 
showed the aneurism completely thrombosed. 


AN IMPROVED FORM OF STETHOSCOPE. 

By Henry E. Wetherile, M.D., 

OF PHILADELPHIA, 

This instrument does better what other stethoscopes do, and in addi- 
tion has other functions not common with instruments of its class. 
'^Tth it you can auscultate two parts at once, and get an intimate 
comparison of the sounds. The comparison of the vocal fremiti from 
different locations can be delicately made. 

A more intimate comparison of sounds can be had than is ordinarily 
obtained, by first listening to one sound and then to another. A little 
practice enables one to differentiate two sounds occurring at the same 
time. 


One of the 
bells. 


As sli 
loget 




"Vinien one sound is made a little before another their comparison is 
more intimate than when a considerable time elapses between the making 
of one sound and the making of another. Thus, when the little taps 
are made on the projections of the bells, the sounds coming from the 
part percussed are intimately differentiated. Slight asynchronism of 
sounds is detectable, as where there may be a difference in time of clo- 
sure of cardiac valves. Transmitted murmurs can be timed with valve 
closures. Where a closer isolation of a valve sound is wanted, one of 
the bells is used and gives plenty of sound, and is so constructed that 
it will fit well in spaces, as between the ribs. 
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Percussion can be made with but one bell or with both. For super- 
ficial auscultation the rubbing of the finger over the slightly roughened 
end of the flexible projection will give a note depending upon the dul- 
ness or resonance of the body underneath. The very soft copper pro- 
jections are positioned so that the thickening at their extremities will 
come under the second fingers, and their flexibility enables one to adjust 
the metal to the part so there will be no air space or false motion, 
and a good note will be produced. The fingers striking the projections 
equally enable us to compare the notes that are transmitted by the 
tubes to the ears. Separated from the tubes, the bells can be used as 
single or double pleximeters. The fingers act as plexors. 

Auscultatory percussion can be done with one bell and tube, or with 
both, or one or the other bell may be used for auscultation or percus- 
sion in auscultatory percussion. 

The instrument is good where one little sound is to be compared with 
another. The larger sounds are easier to compare. 

The increase of vocal fremitus at the right apex is ver}’' nicely shown 
by placing one bell on either apex, and having the patient say, “ one, 
two, three,” or “hum-m-m.” 

Immediately the greater succussion and noise will be feebly heard 
in the ear connected with the part giving the greatest vocal fremitus. 
In this way the instrument is useful in detecting the first stages of 
phthisis pulmonalis. This is one of the best points about this instru- 
ment, and renders it of incalculable value as an aid to early diagnosis 
when the physical signs are obscure. 

If there is a difference in one’s ears it can be allowed for by testing, 
as by listening to the sound of a clock, using both bells. In practice 
the changing of the position of the bells will serve to eliminate this 
objection. 

The comparison of remote parts can be made, and even one person 
can be compared with another. 

Where one bell is used the oval lumen of the other similarly shaped 
bell may be closed with the thumb, which fits it, or the trouble with 
extraneous sounds may be entirely avoided by having the room quiet. 

The parabolical shape of the bells, the nature of the metal, the large 
sizes of the tubes, and the general ensemble of the apparatus is con- 
ductive of clear sharp notes of considerable loudness, which compare 
to advantage with various forms of phonendoscopes. 

A diaphragm may be put on the end of the bells, but it is not neces- 
sary, and the greater simplicity of the apparatus is an advantage. It 
will stand rough usage. 

The projections can be repeatedly bent near to the sides of the bells 
when they are not being used. 

The hinging of the springs holding the ivory-capped metal tubes in 
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the ears helps their adjustment to the lumen of the auditory canals, as 
well as making the folded instrument compact for the pocket. 

The beating of the heart can be heard through the clothing, and the 
bells can be slipped under the collar and clothing. 

The bevel dovetail joint fastening the two bells is held firmly together 
by the binding of the metal and the rubber, so there are no extraneous 
sounds from false motion between the bells. Thus joined a single 
stethoscope is made. 

In locating the limiting line of an area of dulness, resonance, etc., the 
bells can be moved past each other, and when the sounds reverse in the 
ears the opposite condition is under the bell used. When the sounds 
are the same in both ears the conditions are similar. The bells can be 
moved about to localize such areas of dulness as are present in catarrhal 
pneumonia ; and in the same way one lobe of the lung can be outlined 
when it is pneumonic. 

Areas of dulness can be compared with one another, and the bronchial 
breathing on one side can be compared with normal respiration on the 
other. 

In using one bell as a pleximeter it is grasped with the thumb and 
fimt finger, and the second finger is used to strike the thick end of the 
projection, thus acting as the plexor. Thus, but one hand is used 
where we formerly used two, and the blow has good quality and can 
ordinarily be struck with sufficient force, particularly when the tubes 
are attached. The bell can be held in one hand and the end of the 
projection struck with the second finger of the other hand when a wrist 
or arm force is desired. Very little practice is required to be able to 
strike similarly with either second finger. One can use this method of 
percussion in awkward positions, and a very sick patient need not be 
disturbed ; and where a spot is tender light percussion with the aid of 
the auditory attachment will bring the condition to the ear without 
unnecessary pain caused by a heavier percussion. 

Percussing with both bells is like using four liands, for ordinarily we 
use two for one percussion. Doing as above enables us to intimately 
compare two sounds, and, in case we are a little unfamiliar in separat- 
ing two sounds struck at the same time, one percussion can be made a 
little before the other, and in this way a close comparison of one with 
the other can be made. As pleximetem one bell may be used in either 
hand independent of the detachable tubes. 

It is more a comparison of two sounds that we want in medicine 
than it is to have a comparison with sound standards, which are diffi- 
cult to get. 

Where we tapped and listened, and then tapped the other place and 
listened, and then compared the dying-out sound with the mental pic- 
ture of the first sound made, there was room for a considerable personal 
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equation. Doubting ourselves many times, or forgetting the first 
sound, we have returned to make the first sound again and again. This 
is obviated by the present instrument. 

In making this stethoscope it is believed that new matter of value has 
been added in this line, as the acoustics of the subject have been con- 
sidered ; and where new functions are added to the stethoscope they 
seem to be of advantage, as shown by the trials of the instrument by 
quite a number of niy colleagues. The instrument has been improved 
upon repeatedly during the considerable length of time in which it 
has been tested. 

For want of a better name, I call it a “ Double, or Differential 
Stethoscope.” 


THE FERMENTATION THEORY OF INFECTION AND 

IMMUNITY. 

Br J, W. McLaughlin, M.D., 

PROFESSOR OF MEOICINE, SCHOOL OF MEDICINE, DNIVERSITY OF TEXAS. 

In 1828, when Wohler synthetized urea, modern physiological chem- 
istry was born, and at the same time it was demonstrated beyond a 
peradventure that the peculiarities of organic substances are the result 
solely of the properties of carbon, their chief constituent. From that 
day until this it has been more and more clearly demonstrated that the 
so-called vital processes are but highly specialized chemical and phj'sical 
phenomena such as are daily encountered in our laboratories. The recent 
work of Loeb, which carries into the realm of phj^siology the work of 
Van Hoff, Arrhenius, and others, is a gigantic stride in the demonstra- 
tion initiated by Wohler. That the phenomena of fermentation and of 
infection and immunity are strictly analogous processes and that these 
analogies point unerringly to a common causation has been recognized 
for more than three hundred years; yet the common cause has hereto- 
fore remained a mystery. It is the purpose of this essay to present an 
explanation of those phenomena based upon accepted theories of 
molecular structure and molecular energy.^ 

Fermentation, broadly speaking, is a chemical or chemicophysicnl 
change induced in certain substances by specific bodies themselves 
unchanged and resulting in specific products. These change-inducing 


I The principles of molecular physics involved in the explanation of fermentation by the 
author were utilized by him as far back ns the 80's to explain the mysterious action of medi- 
cines on the living organism ; and in 1S90. in an abstract of a paper on fermentation, im- 
munity, and infection, read at the annual meeting of tiic American Medical Association, these 
same principles were held to underlie the phenomena of these processes. In IS92 tliis subject 
was more fully elaborated in n small volume, which was published by the author, entitled 
“Fermentation, Infection, and Immunity.” 
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bodies may be divided into (a) living ferments and (b) non-living 
enzymes. In a narrower sense the term “fermentation” is applied 
merely to changes induced by living ferments; while the term zymoly- 
sis or zymosis is reserved for that produced by enzymes. Living fer- 
ments are micro-organisms, which are widel)’’ distributed in nature, 
including many bacteria, blastoraycetes, and some moulds. Enzymes or 
non-living ferments are bodies which are formed within living cells of 
animals or plants of the higher order of life. The tw,o classes of ferments 
present many points of similarity in their action ; for example, both 
classes work best at practically the same temperature, about that of the 
normal human bodj’' ; both are destroyed by boiling ; either will cause 
insoluble substances to be transformed so that they pass into solution ; 
each is hindered and may be arrested in its action by the products of 
its own activity; neither adds anything from its own substance to the 
ferment products; and each manifests selectivity, in that a definite 
structural relation must exist between the ferment and the fermentable 
substances, in order that fermentation or zymolysis may take place. 
“We know' that properties which are supposedly characteristic of the 
enzymes are possessed also by certain elements which are found only in 
the inorganic world. The most notable property of the enzymes is 
their ability to effect an amount of change which is out of all propor- 
tion to the quantity of the enzyme present, and the fact that the enzyme 
itself apparently does not enter into the reaction. These properties, 
however, are common to certain metals and their oxides. Bredding 
and von Bermaik showed that a gram-atomic weight (193 grams) of 
colloidal platinum diffused through 70,000,000 litres of water shows 
a perceptible reaction, or more than 1.000,000 times the quantity of 
hydrogen peroxide; and H. C. Jones demonstrated that the reduction 
that here takes place is a monomolecular reaction. Curiously enough, 
the analogy between the action of such metallic solutions and that of 
the enzyme goes farther. Finely divided platinum, palladium, iridium, 
osmium, etc., thus have the power of inverting cane-sugar, like one of 
the enzymes — invei’tase ; and certain poisons, such as hydrocyanic acid, 
sulphuretted hydrogen, carbon disulphide, and mercuric chloride, which 
inhibit or even suspend the action of the enzymes entirely, exert a 
similar influence upon the solution of colloidal platinum.” 

It was shown by Pasteur, and later confirmed and more fully worked 
out by Hansen, that a pure culture of ferment micro-organism is 
necessary’’ in order to secure purity in sacchariferous fermentations. 
The quality of beer, for example, has been greatly improved by methods 
in securing pure cultures of the required ferment. More recently 
Emil Fischer has, by purely chemical research resulting in his cele- 


1 Simon. Pbysiologicnl Chemistry. 
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brated work on the synthesis of sugars, on the use of phenylhydrazin, 
and on the ozone reaction, diverted the current of views on fermenta- 
tion phenomena into new channels. His researches led him to explain 
the behavior of yeast toward the particular sugar of the nutritive liquid 
in the same way as the action of the enz3"me (invertase, emulsin), so that 
the chemical activity of the living cell does not differ from the action 
of chemical ferments. According to Fischer, the fermentation of poly- 
saccharides is always preceded by the hydrolysis of sugar. But there 
exists an exact relation between the molecular structure of a given sugar 
and the sugar-inverting enzyme of the yeast cell; ij the sugar comes into 
contact with the albuminoids of the yeast cell, which play the most impor- 
tant part among the agents of which the living cell makes use, the sugar is 
decomposed only if the configuration, the geometrical structure of its mole- 
cules, does not deviate too much from the configuration of the molecules of 
the albuminoids. 

Furthermore, Buchner has recently shown that the juice obtained 
from yeast cells by hj-^draulic pressure is capable of quickly fermenting 
highly concentrated sugar solutions of various kinds, even after it has 
passed through a Berkefeld filter. He infers from his experience that 
the fermentative power of the expressed juice is embodied in a soluble 
enzyme-like substance isolated from the living cell plasma. 

However, it has been demonsti’ated repeatedly by independent ob- 
servers that a vessel filled with untiltered grape-juice and divided into 
two parts by a thin layer of cotton-wool shows active fermentation only 
in that portion into which yeast cells are introduced. Since such a 
partition is incapable of prohibiting the free passage of soluble enzymes, 
we must conclude that the direct contact of the yeast with the ferment- 
able substance is necessary. In other words, it has been shown that 
the active cause of fermentation is a substance which is not normally 
thrown off by the cells, but which ma}’’ be extracted from them bj' 
destroying the inherent properties of the cells, including their vitalitj'. 
That the function of vitality' is not identical with that of fermentation 
is proved by the facts of attenuation already mentioned. I conclude, 
therefore, that the active ferment is not a secretion of the ferment 
micro-organism, but is an inherent property of the cell, which may be 
destroyed, but not extracted without destroying the vitality of the 
micro-organism. 

It may be well to keep in mind the fact that the products of fermen- 
tation inhibit the activities from which they result. Alcohol, for 
example, inhibits vinous fermentation, when its accumulation in the 
solution has reached a definite combination. When this equilibrium is 
reached the sugar is immune to the activities of the yeast cell, and alcohol 
is the immunizing agent. This is not a phenomenon characterizing 
vinous ferraeutation alone, but is, on the contrary, common to all fer- 
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mentations. J^Tor is it a chemical combination between the factors 
involved, but must be a physical equilibrium (if I may use the term), 
because of the fact that the removal of a portion of the alcohol results 
in fermentation again, becoming active until the requisite percentage of 
alcohol has again accumulated. 

Infection and Immunity. Infection may be defined as that condi- 
tion of the body resulting from the entrance and the multiplication of 
micro-organisms which cause to be produced organic poisons whose 
effects upon the organism are the symptoms of disease. The introduc- 
tion of pathogenic products alone may cause symptoms and lesions of 
infection, but the resulting condition in this case is not communicable, 
as the presence of living pathogenic microbes is necessary to the posses- 
sion of this latter quality. 

The following characteristics are possessed in common by pathogenic 
and ferment micro-organisms: (1) They are specific in their activities. 
(2) The power possessed by ferment micro-organisms to produce specific 
ferment products is manifested by pathogenic micro-organisms as a 
power to produce specific pathogenic products ; but the results obtained 
with either species of micro-organism, ferment or pathogenic, will vary 
with the environmental conditions of heat, soil, light, etc., under which 
the micro-organisms are placed. (8) With both species the capacity 
of the micro-organism to do specific work, as fermentation in the one 
instance and pathogenesis in the other, may be modified, lessened, or 
increased temporarily or permanently, without visibly changing the vital 
characteristics of the micro-organism whereby it lives, grows, assimilates, 
and propagates. (4) It has been shown that the function of cell vitality 
of both species of micro-organisms is not identical with the capacity of 
the cell to do specific work — ferment or pathogenic — and that the latter 
function is an inherent property which can be variousl}’’ modified or 
destroyed by natural or by artificial means, but which cannot be ex- 
tracted without destroying the vitality of the cell. (6) The products of 
cell activities — ferment and pathogenic — are inhibitoi’y substances, anti- 
bodies, which tend by accumulation to arrest the processes of which 
they themselves are the results. 

Immunity of an organism to infection may be an acquired or a con- 
genital condition. Once acquired immunity may be partial or com- 
plete, temporary or permanent. The means of defense against infection 
which an organism acquires is not the same in all cases. In one form 
of acquired immunity the organism is capable of neutralizing the 
toxins, antitoxic immunity. In another form of immunity the organism 
is able to destroy the invading bacteria, antibiotic immunity. In 
another form of acquired immunity the protection enjoyed by the 
organism is due to conditions which prevent the production of toxins in 
its tissues by a species of pathogenic bacterium. This form I will call 
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somatic immunity. But since immunity of the organism, Mhether this 
be congenital or acquired, partial or complete, transient or permanent, 
antitoxic, antibiotic, or somatic, is an ability of the organism to resist 
infection, we should not lose sight of the important fact that there is a 
necessary and intimate causative relation between the bodil)' condition 
of the organism which predisposes to infection and that condition which 
resists infection, and, further, that an explanation of one of these con- 
ditions will serve to also explain the other condition. 

Maxwell says: “Molecules (atoms) exist of various kinds, having 
their various periods of vibration either identical or so nearly identical 
that our spectroscopes cannot distinguish them. The same kind of 
molecule (atom), say that of hydrogen, has the same set of vibrations 
whether we procure the hydrogen from water, from coal, or from 
meteoric iron.” In other words, physical science teaches that atoms 
are not onl}’- in constant motion, but also that such motion characterizes 
the atom moving ; as, for example, all hydrogen atoms have the same 
sort of motion, likewise oxygen atoms, nitrogen atoms, etc.; each kind 
has its own definite vibration period. Lord Kelvin’s vortex hypothesis 
not only attributes to each kind of atoms its distinctive motion, but 
also hypothecates that the motion of the atom is the sole character which 
distinguishes it from other kinds of atoms. 

To explain the phenomena of the universe we must recognize the 
presence of a continuous universal medium that pervades all space — 
the luminiferous ether. This medium which serves to connect all 
bodies, such as molecules and atoms, also receives and transmits their 
motion through space as ether waves; spectrum analysis is based upon 
this physical law. 

We furthermore learn from physics that ether-wave motions, like 
water and sound waves, are subject to the beautiful law discovered by 
Dr. Thomas Young, the author of the undulating theory of light, called 
the “law of wave interference.” Sir John Herschel .says: “This 
principle regarded as a physical law has hardl)'' its equal in beauty, 
simplicity, and extent of application in the whole circle of science.” 

When two sets of water waves whose troughs and crests correspond 
in time of recurrence meet, their amplitude will be increased — the 
dimension of the resulting waves will be enlarged ; vice verm, when the 
periods of wave recurrence do not correspond, but the troughs of one 
set correspond with the crests of the other set, the resulting waves will 
be quenched, destroyed. Similarly, waves of sound and waves of sun- 
light will be intensified, quenched, or modified in various ways by 
other sound or light waves, according to the amount of interference that 
exists. This is a simple if crude illustration of the law of interference, 
and serves to illustrate how atomic and molecular ether waves may be 
influenced by the same agency. 

VOIi. 12G, KO. NOVEMBEn, ISK?. 
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When considered in the light shed upon the subject by the fermen- 
tation theory the term molecular structure ceases to be a -meaningless 
name, the source and nature of cell energy becomes more intelligible, 
and the yeast cell no longer appears a structureless mass of enclosed 
protoplasm, but a machine of great complexity and capacity ; we men- 
tally behold a countless number of atoms in orderly arrangement within 
the molecules of the cell, vibrating in time and periods that are distinc- 
tive and imparting their own motions to the surrounding ether within 
the molecules. We further mentally behold a wondrous conflict of the 
atomic ether waves produced within the molecules which, in harmony 
Avith the law of interference, finally results iu an adjustment of the 
conflicting waves, and in the production of a set of ether Avaves 
specific in character and which represent the molecular structure of 
the cell. 

The adjusted Avaves are the resultant of the folloAving factors : (1) 
The kinds of atoms comprising the molecule ; (2) the particular manner 
in which the atoms are grouped, constituting molecular structure; and 
(3) interference of atomic ether Avaves. The set of ether waves resulting 
from an adjustment by interference of the atomic waves we will call 
molecular ether waves, and as they represent molecular structures 
they will, consequently, vary in their distinctive characters Avith varia- 
tions in the structure of molecules. Ether waves possess energy, hence 
molecular ether waves represent molecular energy, which necessarily 
Amries in character with variations in molecular structure. 

The energy of a cell, say an yeast cell, will then be the sum of the 
energy of its contained molecules, provided the molecules are the same 
in structure. Excluding from our calculation the cell molecular 
groups that are directly concerned in the vegetative operations of the 
cell, it Avill be more accurate to say that the energy of an yeast cell is 
the sum of energy possessed by its molecular groups which are con- 
cerned iu bringing about fermentation. It necessarily follows as a 
corollary of these principles that the distinctive energy possessed by 
cells of various kinds, as bacteria and ferment cells, is a result in each 
case of distinctive molecular structure of the cell. 

It should be noted that the distinctive or special energy of a cell, or 
of an enzyme, as pointed out by Emil Fischer, is manifested as a 
capacity to produce certain changes in those substances only Avhich 
bear a definite relation in molecular structure to that of the ferment 
or enzyme concerned. 

Kow, the exact relation in molecular structure of the ferment 
and the substance Avhich Fischer describes as “configuration” and 
“ geometrical structure” of the molecules, is, I hold, a similarity in 
molecular structure of the two bodies, and, therefore, a similaritj’' in 
molecular Avaves and energy. In other words, the molecular waves of 
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the sugar and yeast cell (or enzyme) bear a definite relation in time 
and periods of recurrence, so that the waves of the two sets, when they 
meet, are intensified and the energy of the resulting waves is increased, 
possibly doubled. Under, this wave influence the substance which is 
the least stable in chemical bonds — the sugar — is disrupted. The 
ether waves falling millions of times per second upon the sugar mole- 
cules, which vibrate in accord with the disrupting waves, are dissociated 
by the wave energy of the yeast. 

Atoms which have just been freed from their chemical bonds, as in 
this instance, cannot long remain in a nascent condition ; chemistry 
teaches that they must immediately recombine into other simpler sub- 
stances. This is the condition of the sugar atoms — they have been 
driven from their combination and must recombine according to 
chemical law. We must keep in mind the fact, however, that in 
entering into new combinations the atoms are seriously handicapped 
as they must recombine against the energy of the ether waves that 
dissociated the sugar. It seems evident that no substance whose 
molecular structure is identical or too nearly identical with that of the 
particular sugar dissociated can form under the bombarding energy of 
the waves, as the energy which is capable of dissociating is also capable 
of preventing combinations of 'such substances. 

Among the various substances into which the dissociated atoms may 
combine only those whose molecular waves are not in accord with 
molecular waves of the yeast are possible under this influence. It will 
be noted that a substance which is not in accord with yeast is not in 
accord with the wave energy of sugar, and it will oppose both. The 
substance is an antibody to vinous fermentation. 

We have spoken of “ accord” and “ discord” or “ dissonance” of 
ether waves to express certain relative phases of the waves. Waves 
that are in accord recur in the same periods of time ; their troughs and 
crests correspond. Discordant or dissonant waves do not recur in the 
same periods of time, and the troughs and crests of one set do not 
correspond to but may oppose the troughs and crests of the other set. 
While such expressions are descriptive of water waves and sound 
waves, they may not be applicable to ether waves, but they serve the 
purpose intended, that of making clear the relations between ether 
waves, which I desire to explain. 

We have already learned that ferment products are inhibitory bodies 
which tend to and in their accumulation do arrest the fermentation. 
Do we not find an explanation of this mysterious inhibition phenomenon 
in the conditions under which these bodies are formed? Alcohol, for 
instance, inhibits vinous fermentation, of which it is the principal 
product. We have seen that when alcohol accumulates in vinous 
fermentation this process will be arrested when the accumulation of 
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alcohol reaches a certain definite percentage. There may be unfer- 
mented sugar and yeast cells ready to ferment it, but no fermentation 
will take place while the percentage of alcohol remains. The sugar is 
immune to the activity of the yeast cells, and alcohol is the immunizing agent, 
because its wave energy opposes that of the yeast and sugar; it is, there- 
fore, an antibody. 

Stahl, 1707, is entitled to the credit of having first formulated a 
theory of fermentation and putrefaction in which the causes producing 
the phenomena are purely physical agencies — molecular disturbances in 
the fermenting fluids. This conception of the nature of fermentation 
was adopted by Liebig, 1842, who held that the molecular disturbances 
which bring about fermentation are motions of decay which are im- 
parted to molecules of a fermentable substance by the molecules of the 
albuminous substance undergoing decomposition. The molecular dis- 
turbances which cause fermentation are, according to Naegeli, 1852, 
the physical motions of atoms and molecules characteristic of these 
bodies. 

The author’s theory, while it is an outgrowth of that of Stahl, of 
Liebig, and of Kaegeli, differs from these in important ways. For 
example, I hold that decomposition is caused not by direct bombard- 
ment, atom against atom and molecule against molecule, of the ferment 
upon the fermentable substance, as taught by Naegeli’s theory, but 
that the conflict by bombardment which results in a dissociation and 
recombination of the fermentable substances into ferment products is 
between ether waves, atomic and molecular, produced by and corre- 
sponding to the motions of the atoms and molecules. The potential 
energy of the cell — say an yeast cell; that is, the capacity of the cell 
to do special ferment work — is a result of its structure, and is a reflex 
of its molecular ether waves. This potential energy of the cell becomes 
active or kinetic energy only when its waves meet in conflict with the 
waves of another substance, say sugar, which the former can decompose 
and transform into ferment products, alcohol, etc. 

The Fermentation Theort: of Infection. Infection and fer- 
mentation, I hold, are analogous processes or phases of the same process 
and that both are due to the operation of the same physical and chemical 
laws. The active, obvious cause in both processes is a micro-organism 
or an enzyme, which is selective in its activity, in that a definite 
relation in molecular structure must exist between the acting substance 
and the substance acted upon before infection or fermentation can take 
place. The resulting products of the process, whether they be infectious 
or fermentative, are antibodies which tend to inhibit or to arrest the 
process of which they are the products. 

The substances which pathogenic micro-organisms select to transform 
into the toxins of disease are the albuminoid molecules of the body 
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plasma. “ The albiirains or proteids are the most importaut food- 
stuffs which animals require for their existence. Albumins enter into 
the constitution of all the tissues and organs of the body and form the 
groundwork of every living cell. The phenomena of life, indeed, are 
dependent upon and centre in their presence. 

“With few exceptions' the 'food-stuffs which the animal derives 
directly or indirectly from the plant cannot be utilized by the animal 
directly, but they must previously undergo certain changes which vary 
with the character of the individual substances. The native albumins 
must first be transferred into albumoses and peptones ; the dissaccharids 
and polysaccharids must be inverted into monosaccharids, and the fats 
must be emulsified. We have seen in the chemical laboratory that these 
changes can for the most part be brought about through the action of 
superheated steam, by boiling with acids and alkalies, etc. — that is, 
through agencies that are not at work in the living world. The ques- 
tion, therefore, suggests itself, What are the means at the disposal of 
living animals to bring about these changes? This question has, in a 
measure, been answered — the animal capable of bringing about a large 
number of analytical changes by means of certain ferments or enzymes, 
which are furnished by the animal cells themselves. The better-known 
representatives of this class are essentially hydrolytic ferments, but 
there is evidence also of the existence of oxidation ferments. 

“As the chemical processes which take place in the animal body are 
essentially of the character of hydrations and oxidations it would thus 
appear that other factors beside the ferments would be unnecessary for 
the functioning of the various organs. It is quite possible, indeed, that 
this is actually the same, and that the various manifestations of life 
may be explained upon the basis of fermentative phenomena.” 

Since the albumins of the tissue juices of the animal body constitute 
the pabulum from which its various tissues select nutritive substances 
required for their growth and the repair of their waste, the albumin 
molecules, using this term in the broadest sense, must exist in groups 
of many isomeric forms ; and, w'hile these groups possess the chemical 
and physical properties of albumin, they differ among themselves in 
greater or less degree in molecular structure. This conception of the 
molecular structure of the pabulum not only affords an explanation 
how body tissues of different kinds appropriate from a common source 
and transform into their own substance nutritive materials of the 
pabulum, but it also supplies an explanation how various kinds of 
micro-organisms find in the pabulum albuminoid groups which they 
can transform into kinds of toxalburains. 

We must not overlook the fact, however, that the tissue juices of 
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the animal body are essentially vital, and that the resistance of the 
molecules to decomposition is due to the same vital influence, probably 
of the nervous system, that resists destructive changes in the organism 
as a whole. This being true, groups of homologous molecules, whose 
structure bears certain exact relations to the molecular structure of cer- 
tain micro-organisms, will more or less successfully resist dissociation by 
bacteria, i. e., the animal body will resist infection by micro-organisms, 
according to the degree of normal resistance that is possessed by the 
molecules or by the organism. At the same time depressing influence, 
such as fear, fatigue, injurious drugs, emotional disturbances, etc., by 
diminishing resistance opens the road to infection. 

Pathogenic Micro-organisms. A micro-organism is pathogenic 
to the animal body only when the latter contains molecules of albumin 
(proteid) which the former can transform into toxalbumins. Hence a 
micro-organism may be pathogenic to one species of animal, whose 
tissue juices contain susceptible albumin molecules, and not pathogenic 
to another species or variety of the same species of animal whose body 
juices do not contain susceptible albuminoids. Immunity of the animal 
body to a given micro-organism or to the disease caused by that 
microbe, as will be explained later, is due to the absence by destruction 
or inheritance of molecules of albumin which are susceptible to the 
special energy of the micro-organisms of the disease. Such micro- 
organisms are then not pathogenic to this organism, and they may 
remain in its tissues without producing specific disease. 

A phenomenon that has proved a serious stumbling-block to the 
phagocytic theor)' of immunity is the markedly different behavior of 
the phagocytes to pathogenic bacteria in the bodies of immune and of 
susceptible organisms. In the immune animal the phagocytes flock to 
the point of invasion from long distances and attack and destroy the 
bacteria. The conditions are quite different when this same species 
of bacteria is introduced into the body of a susceptible animal. The 
bacteria are not now attracted by the phagocytes; on the contrary, 
they are repelled by them, in that the phagocytes retreat and permit 
the bacteria to infect the organism. 

Under former teaching, that the pathogenic power of a bacterium 
is due to a secretion of the microbe, it is difficult to explain this 
phenomenon, but when pathogenesis is recognized to be the result of 
two factors — a species of micro-organism and a group of susceptible 
albuminoid molecules — the absence of either factor will prevent 
infection ; and since the immune animal does not contain a group 
of albumin molecules which the micro-organism can transform into 
toxalbumins, infection cannot take place. The micro-organisms under 
such conditions are not pathogenic, and the phagocytes — the scavengers 
of the bod}- — destroy them as they do other innocuous substances. In 
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the case of a susceptible animal the conditions are quite different. The 
body juices of such animals do contain susceptible albumin molecules 
which the micro-organism can transform into toxalbumins. It is these 
poisons that drive away the phagocytes and lead to infection, while it 
is the absence of toxalbumins in the immune animal that causes 
opposite phenomena to occur. 

In concluding our remarks upon the nature and causes of infection, 
I wish again to emphasize the importance of certain principles which, 
I believe, are causatively concerned in the phenomena of both fermen- 
tation and infection, and, as will appear later, in those also of immunity. 

The energy of a living cell, whether this be a ferment or a pathogenic 
cell, whereby the cell is made capable of doing special work, is derived 
from the ether waves which represent the molecular structure of the 
cell. 

Since the manifestations of energy by living ferments and pathogenic 
cells are definitely associated with the molecular structure of such 
bodies', and since there are a vast number of species and varieties of 
both ferment and pathogenic micro-organisms, the capacity of such cells 
to do work which varies in character with the species and the varieties, 
is a reflex in each and every case of molecular structure. In other 
words, the manifestation of specific energy by ferment and pathogenic 
cells, which varies with the species and variety of the micro-organism, 
is a result of specific differences in molecular structure of the cells of 
the different classes. 

The specific energy of the living ferment or pathogenic cell is 
capable of converting substances into ferment or pathogenic products 
whose molecular structure — that is, molecular waves — do not deviate 
too far from the molecular structure of the cell. 

The energy of atomic and molecular ether waves is increased or 
diminished by related ether waves according to the degree of interfer- 
ence that results from their conjunction. Wlien the waves of one set 
correspond in time and periods with those of another set, their con- 
junction causes an increase of wave energy; on the other hand, when 
the two sets of waves do not correspond in time and periods, but the 
waves of one set recur in periods directly opposite to the waves of the 
other set, the wave energy is apparently destroyed (quenched, antagon- 
ized) by conjunction of the two sets of waves. 

Of the many theories of immunity but three have at present any 
considerable following. They are the humoral theory of Buchner and 
his associates, the cellular or phagocytic theory of Metschnikoff, and 
the side-chain theory of Ehrlich. According to the humoral theory the 
destruction of pathogenic bacteria in the living organism is due to 
the bactericidal action of the blood plasma. Buchner and his school 
have shown that freshly drawn blood, blood plasma, defibrinated blood. 
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aqueous humor, tears, milk, urine, and saliva possess marked destruc- 
tive influence upon micro-organisms brought in contact with them, and 
that this influence is destroyed by exposure to sunlight, the mixture 
with serum from another species of animal, and bj*- heating blood serum 
to 55° C. 

In 1881 Carl Rosser called attention to a power Avhich the phagocytes 
of both animals and plants have of incepting, digesting, and assimi- 
lating living micro-organisms ; and he maintained, as a result of his 
observations, that leucoc}'tes of an immune animal can destroy bacteria 
which are themselves destructive to susceptible animals. Metschnikoff, 
working on the same lines, confirmed the earlier observations of Rosser, 
and from observing what appeared to be a contest between the white 
blood cell of the water-flea and certain infectious micro-organisms, he 
was led to believe “ that in every case of infection it is the white-cell 
elements of the blood that, as scavenger cells (phagocytes), havm to save 
the organism if they can. If bacteria attack any part of the body, 
these cells, favored by their mobility, at once ap 2 >ear at the place of 
danger and rush upon the invaders. If they are able to make the 
latter innocuous, no affection takes place; if, however, these defenders 
of the organism struggle ineffectually and yield, the enemies begin to 
multiply and spread themselves over the unprotected domain.” 

The side-chain theory of immunity is an outgrowth of Ehrlich’s studies 
into the nature of toxins and antitoxins, and it expresses his views of the 
nature of the changes in the tissues and plasma cells of the body which 
take place in immunization. Of the many atom groups which compose 
cell structure certain permanent groups are concerned in maintaining 
and perpetuating the cells, while other groups called “ side chains ” 
or “ receptors,” which are supposed to be multifarious in special chemical 
affinities and in numbers, are particularly occupied in cell nutrition. 
In the exercise of this function the “ receptors” attract to themselves 
such nutritive material of the plasma or toxins contained therein which 
have special affinities for the “ receptor,” and though the intermedia- 
tion of the receptors combine such substances with the cells. hTow, 
infection of the cells by toxins is produced, according to Ehrlich, in the 
same manner and by the same agency that nutrition of the cells is 
produced. In this instance toxin molecules in the jdasma which have 
the required affinities are seized by cell receptors, and through the 
intermediation of these bodies the toxins exert their harmful influence 
upon the cells themselves. 

Certain anomalous results obtained by Ehrlich in standardizing diph- 
theria toxin led him to conclude that the toxin molecules have two dis- 
tinct atom groups, one of which is destroyed by exposure for a half- 
hour to a temperature of 56° C., while the other remains active under 
this exposure. The thermostabile groups — the “ haptophore groups” 
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or simply the “ haptophores ” of the toxin molecule— are concerned 
chiefly in neutralizing the toxin, while the thermoJabile groups — called 
the “ toxiphore groups” or simply the " toxiphores ” — constitute the 
toxic part of the molcule. “ Toxoids ” are toxin molecules which have 
lost their “ toxiphores,” but retain their “ haptophores.” Ehrlich claims 
that the anomalous results he obtained in standardizing diphtheria 
toxin were due to the presence of toxoids in the sera. 

Now, as a cell can he reached by nutritive stuff or by poison stuff 
only through the intermediation of specific receptors, and as the func- 
tion of these bodies is destroyed or much impaired when they become 
infected, they must he cast off and reproduced, when infected, or the cell 
must perish from starvation. 

It is assumed, therefore, that cells which have not been destroyed by 
the toxin, but have sustained injuries which they may overcome, will 
cast off the infected side chains, and will replace them by new ones, and 
in excess of the capacity of the cell to retain. The result of this excess 
in production of side chains is the appearance of “ receptors” in the 
blood stream as free bodies, and as they retain their combining powers 
they may unite with homologous toxin molecules, and thus protect the 
cells from further infection by the toxin, and will give to the animal body 
thus protected antitoxic immunity, the free receptors being antitoxins. 

The following phenomena are apparently not in harmony with this 
theory of antitoxic immunity. “ Guinea-pigs and men who have 
withstood a tetanus infection and are very resistant may contain no 
tetanus antitoxin.” Babbits which have been immunized to tetanus 
will succumb to an intracerebral inoculation of a small dose of tetanus 
toxin. Many animals, such as rats, hens, and alligators, after in- 
oculation with tetanus toxin, produce great quantities of antitoxin 
without previously showing any signs of the disease. Finally, in the 
production of antitoxin by toxin, say, of diphtheria, the quantity rela- 
tions of the toxin to the antitoxin in the process are those of a ferment 
and its products, rather than those of a chemical combination. A 
unit of toxin may cause the production of about 10,000 units of 
antitoxin ; the production may be largely increased by repeated vene- 
sections of the immunized animal, so that there may be withdrawn a 
quantity of antitoxic serum out of all proportion to the quantity of 
toxin used ; and yet, at the end, the animal can supply a serum of 
nearly the same antitoxic power as at first. This phenomena is 
strikingly like that whi6h occurs in alcoholic fermentation, when by 
repeated removals of alcohol, arrested fermentation may be re-estab- 
lished and more alcohol produced. It seems that in both cases increased 
production following removal is due to the weakening or destruction 
of inhibitory influences which tend by their presence to arrest the 
processes. 
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Bacteriolytic immunity is due to specific lytic qualities which the blood 
acquires in adapting itself to infectious cells that have been introduced 
into the body. It has been shown that when various kinds of cells, 
their products or derivatives, are introduced into the peritoneal cavities 
of animals at certain intervals, the blood serum of the treated animals 
will undergo changes of the most exact and delicate kind, and that 
there will be developed antibodies in the plasma to the bodies intro- 
duced. For example, the introduction at intervals of attenuated 
infectious cells into a susceptible animal will, in the process of immun- 
izing the animal, cause the development of lysins in its body which 
are capable of destroying such cells. If red blood cells are intro- 
duced, the serum of the animal treated becomes hiemolytic; when 
epithelial cells or hepatic cells or spermatozoa are introduced, the serum 
is lytic for the epithelial, the liver cells, or the spermatozoa, according 
to the kind of cells introduced. If pathogenic bacteria are introduced 
the blood serum becomes lytic for the bacterium. It should be noted 
that the relation between the cells introduced and the adaptive changes 
which take place in the blood serum of the animal treated is exact and 
specific in character. 

Ehrlich in his side-chain theory offers the following explanation of 
these phenomena, which, of course, includes those of bacteriolytic 
immunity. He concludes that the lytic power of blood serum resides 
in the thermolabile constituents of normal blood which he terms the 
“ complement,” The complement is incapable, however, of combin- 
ing directly with foreign cells to be destroyed ; an intermediate body 
is necessary. The intermediate body is a thermostabile substance 
which is found only in immune blood and called the “ immune body,” 
or more commonly the “ amboceptor” as it has two atom groups, one 
of which unites with the complement, while the other unites with the 
cells that are to be destroyed. Complements and amboceptors are 
believed to exist in immune blood in great variety and of many 
chemical affinities, enabling them to exercise specific and exact selec- 
tive powers. 

The origin of amboceptors is believed by Ehrlich to be the same as that 
of antitoxin ; but Metschnikoff, who has modified Ms views of ijhago- 
cytosis so that they are more in harmony with Ehrlich’s views, insists 
upon the phagoej'tic cells as the originators of substances concerned in 
cytolj'sis, and, in recognition of its ferment character, he has given the 
name “ cytase” to the complement, and that of the sensibilizing sub- 
stance {substance sensibilisatrice') to the immune body — amboceptor. 

The natural resistance of the animal body to any given type of in- 
fection, which condition is not necessarily associated with that of 
robustness or vigor of constitution, may be lessened or temporarily 
destroyed by various means ; for illustration, the natural resistance of 
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chickens to anthrax may be overcome by reducing the bodily tempera- 
ture of the chickens (Pasteur). The natural resistance of rats to 
anthrax may be destroyed by forcing them to turn a revolving wheel 
until they become exhausted (Roger). The immunity of white rabbits 
to anthrax may be overcome by feeding or by injecting into them 
phloridzin, so as to induce a glycosuria (Leo). Now, assuming that 
natural resistance to infection is due to an absence or poverty of side 
chains, it is difficult to conceive how such absence or poverty can be 
overcome by the conditions mentioned. 

The difficulties which confront the side-chain theory Avill be increased 
in magnitude and number when we seek an explanation of variability 
in duration of acquired immunity. To assume that immunity acquired 
from a given species of bacterium is due to the presence in the 
organism of specific amboceptors requires us to believe (a) that 
these bodies are continually present during the jieriod of immunity — 
probably during the life of the person, (6) that there exists in the 
blood specific amboceptors representing each and every disease from 
which the person has acquired immunity, and, finally, as a condition of 
permanent immunity can only be maintained by a permanent supply 
of fresh amboceptors to replace those worn out, the side-chain theory 
requires us to believe that these bodies possess the power of reproduc- 
tion. 

The forces involved in the fermentation theory of immunity are those 
operating in nature within and without the living organism. They are 
the forces which constitute motion in matter, and are the same when 
manifested in the operations of the telephone, the phonograph, or in 
wireless telegraphy, that they are in bringing about atomic rearrange- 
ment in albumin molecules in the production of immunity. The centres 
of activity of these forces in the production of acquired immunity are 
the albumin molecules of the plasma and tissue cells of the living 
organism. It is known of these bodies that they are massive in size, 
complex in structure, unstable in composition, are plastic in adaptive 
processes, and that the distance from normal albumin to poisonous 
toxalbumin is not far. Further, it is belieAmd that albumin molecules 
of the body juices and cells exist in homologous groups of great 
variety — isomers of albumin. That similarity in atomic arrangements 
and in molecular energy between the molecules of the plasma and the 
cells of the body affords the latter selective activities in nutritional 
processes, and in the same way a similarity in molecular structure and 
energy of a toxin or of foreign cells and plasma albumin molecules 
will give the former selective power in producing infection and im- 
munity. 

It is seen, therefore, that the fermentation theory, in many respects, 
runs parallel to the side-chain theory of immunity ; especially so, Avhen 
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we cousider the tendency of modern science to refer chemical action in 
its ultimate analysis to physical motion. 

The source of energy manifested by a 2 >athogenic micro-organism 
has already been described, and it has also been shown how such energy 
brings about a dissociation of susceptible albumin molecules of the 
living body, and why the dissociated atoms recombine into antitoxins 
and thus cause the development of antitoxic immunity of the or- 
ganism. 

As this form of immunity is due to neutralization of the toxin by the 
antitoxin, and as it has neither bacteriolytic power nor the ability to 
prevent the conversion of albumins into toxalbumins by the micro- 
organisms of the disease, it is necessarily short-lived. 

It is a matter of common observation, however, that immunity which 
follows an attack of disease in many forms of infection, and also that 
which follows inoculation with the toxin or with attenuated forms of 
the microbe, may be of long duration, possibl}’- during the life of the 
person. This form of immunity is generally believed to be due to an 
acquired capacity of the immune body to destroy invading bacteria, 
and is, therefore, called “bacteriolytic immunity.” Those who hold 
to this theory are called upon to explain the following phenomena 
which seriously militates this view, and which, so far as I know, 
remains unanswered. The bacillus typhosus may remain as a harm- 
less parasite in the gall-bladder and in post-typhoid bone abscess in 
immune persons for years; the bacillus subtilis may remain unattacked 
in the infected spleen for an indefinite period of time. Query — Why 
does not the bacteriolytic serum destroy the microbes, and why is the 
patient not reinfected by the bacillus typhosus ? 

These difficulties do not confront the fermentation theory, which 
holds that two factors are necessary to infection of the living organism, 
viz., (a) the presence of susceptible albuminoids, and (6) the presence of 
the pathogenic micro-organism. The absence of either factor will 
prevent infection. 

Kow, I call the second form of immunity, that which usually, but 
not necessarily, gives long protection to the organism, somatic immimity, 
in contradistinction to the first variety, antitoxic immunity. The 
operating factors in the two varieties are the same, but the effects pro- 
duced are different. There is a complete dissociation and a rearrange- 
ment of susceptible albumin molecules into antitoxin — a foreign and 
non-nutritive substance — in antitoxic immunity; while in somatic 
immunity, the susceptible molecules are not dissociated and do not 
lose their nutritive value, but the atomic arrangement of the molecules 
is changed by the energy of the toxin, and in consequence of this such 
molecules lose the susceptibility to the micro-organism that previously 
existed. It follows, therefore, that the micro-organism previously 
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pathogenic to the person is no longer so, and it may remain indefinitely 
and -without harm in the tissues of his body. 

In speaking of the susceptibility of albumin molecules to the energy 
of the toxin of a given micro-organism, we must not lose sight of the 
relation in molecular structure, pointed out by Emil Fischer, between 
a ferment and the substance it can decompose, and which must exist, 
before the one can affect the other. This relationship must also obtain 
between the molecular structure of the micro-organism and homologous 
groups of albumin molecules before the micro-organism can convert the 
molecules into toxin. How, the toxin is necessarily an antibody to the 
micro-organism just as alcohol is an antibody to the yeast cells ; it is, 
also, an antibody to other substances w’hose wave energy coincides with 
that of the micro-organism. The group of susceptible albuminoids 
come in this category, and the toxin is, therefore, an antibody to this 
group just as alcohol is an antibody to grape-sugar. 

This explanation will enable us to better understand the rationale 
of action between the toxin, the micro-organism which produced it, 
and the susceptible group of albumins whose molecular structure may 
be rearranged by the toxin and thus thrown out of harmony with and 
consequently immune to the micro-organism. It will be noted that 
the toxin is an antibody both to the group of susceptible albuminoids 
and the raicro-orgauisms, and as the two last named must coincide in 
wave energy that one may dissociate the other, it follows that the wave 
energy of the toxin must oppose both alike. We ai*e now confronted 
by two facts: the first is that the wave energy by which the toxin 
attacks the albuminoid group is not a direct energy, such, for example, 
as is that which results in the production of antitoxin, but is a reverse 
energy — that is, an opposing energy ; our second fact is that the toxin is 
an enzyme and is more stable in atomic bonds than are the albuminoids. 
How, when reverse wave currents meet, one will destroy the other if 
their energies are equal ; when they are not equal the stronger will first 
neutralize the wave energy of the weaker, and then with the remain- 
ing energy will cause an atomic rearrangement in the molecular struc- 
ture of the weaker substance— the susceptible groups of albumin 
molecules. We can readily understand why this energy may not be 
sufficient to dissociate and yet be ample to produce a molecular 
rearrangement in the weaker body. How, a molecular rearrangement 
of a substance, say, of an homologous group of albumin molecules, may 
destroy the susceptibility to a given species of bacterium without 
destroying the nutritive value of the molecules, hlolecules thus 
changed will be thrown out of harmony in synchronous molecular 
vibration with the species of bacterium to which they had pre- 
viously been susceptible and cannot be transformed into toxins by this 
species. Somatic immunity, I hold, is a condition of atomic rearrange- 
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meat of susceptible molecular groups of the organism, so that their 
susceptibility to a given species of bacterium is more or less perma- 
nently destroyed. Since the albumin molecules are susceptible to 
micro-organisms because of certain structural similarities held in 
common by the two, susceptibility will be destroyed, and this group of 
molecules will become immune to the micro-organism when the struc- 
tural similarities held in common cease to exist. It is understood, of 
course, that immunity of the albumin molecules carries with it immu- 
nity of the organism, and that permanency in duration of one coexists 
with permanency in the other. 

The more permanent duration of protection which usually character- 
izes the somatic type of immunit}', and that which distinguishes this 
type from that produced by antitoxins, is due to the fact that atomic 
rearrangements of albuminoid groups, brought about by reverse-wave 
energy of the toxin, show a marked disposition to permanencJ^ 

The contention that atomic rearrangement ma}’^ be permanent in 
character is not unsupported by evidence ; it is well known that changes 
in molecular cell structure may be produced artificially and that such 
changes may be transmitted from parent to progeny through manj' 
generations of the cells. I refer to the changes produced in cells by 
“ attenuation.” It has been shown that the capacity of a ferment or 
pathogenic cell to bring about decomposition changes in susceptible 
substances and to produce specific products may be increased or de- 
creased, destroyed and restored at the will of the operator by exposing 
such cells to attenuating influences or agencies. It has further been made 
known that the capacity of a cell to produce ferment or infectious 
products is not a vital capacity, inasmuch as it can be destroyed 
without doing injury to the cell in its capacity to grow, to assimilate or 
to propagate itself. Since the capacity of a cell to excite fermentation 
or pathogenic changes is not a vital capacity, and since this capacity 
may be variously modified or destroyed by physical agencies, I have 
argued that the forces concerned are physical, and have pointed out their 
nature and origin. Now, since the condition of “attenuation” of 
bacteria and ferment cells is due to atomic rearrangement of cell 
structure, which may become permanent and may be transmitted from 
parent to progeny, and since the changes produced in the plasma and 
tissue cells of the body by toxins are also atomic rearrangements, the 
same degree of variation in permanency of acquired structure will 
apply alike in both cases. 

Before concluding this essay, it is but fair that I point out as I see them 
what may be regarded as weak places in the fermentation theory. The 
existence of atoms has never been absolutely proved, the atomic theory 
being accepted as true because it serves to explain and make intelligible 
chemical phenomena which otherwise would be obscure and inexplicable. 
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The evidence that atoms (molecules) possess a motion of translation 
and that this is the source of radiant heat is almost positive ; but the 
proof that they also possess an interior motion is less conclusive. 
Many scientists believe, however, that atoms not only have interior 
motions, hut that such motions are primordial and ultimate, and are 
therefore indestructible. “ That the molecule (atom) does not get its 
interior motion from the heat of dissociation is certain, for on being 
allowed to recombine it yields up its translatory activity and with it 
as many degrees of temperature as disappeared in accomplishing its 
dissociation. We must not endow the molecule (atom) with gratuitous 
attributes, but it is surely an entity of some kind, having, in the first 
place, persistent and regulated motion ; secondly, it has inertia, or 
mass, the property of conserving ‘ vis-viva.’’ Thirdly, it has some bond 
with its fellow by which the motions of both are modified by constant 
stress, according to a definite law of distance ; and this, following 
Newton, we call attraction. Fourthly, it has the complex property of 
interchange of momenta, accompanied by that of conserving the com- 
pounding motion by angular rebound upon an infinitely near approach, 
which we call •' resiliency’ or ‘ repulsion.’ It is conceived as having 
dimension, figure, polarity, elasticity, and harmonic vibration, with 
periods as undeviating as those of the ‘ moons of Mars.’ ” 

The fermentation theory is based upon the hypothesis, in the absence 
of positive supporting proof, that the interior motions of atoms are 
transmitted to the surrounding ether as wave motions of energy, just 
as the translatory waves of atoms are transmitted in the development 
of ether waves of radiant energy, heat, and light. Proof that the in- 
terior specific motions of atoms transmit to the ether related vibrations 
(waves) must rest for the present, as the atomic theory does, upon the 
competency of this theory to intelligently explain large groups of 
physical phenomena which otherwise are obscure and inexplicable. 

Professor Julius Thompson (thermochemical investigatioii) says: 
“ Theoretical chemistry is based upon the molecular theory, accord- 
ing to which all matter is made up of molecules and these molecules of 
atoms. The physical state of bodies depends upon the arrangement 
and motions of the molecules ; the other physical and chemical prop- 
erties depend upon the kind and number of atoms in the molecule, upon 
their arrangement and relative motions.” 

Now, this statement as it stands does not convey to the mind how 
“ the number and kinds of atoms in the molecule, their arrangement 
and relative motions,” give to matter the chemical and physical prop- 
erties it possesses. The statement is simply one of fact, and is not an 
explanation of the nature of the forces which bring about the chemical 
and physical changes referred to. The chemical and physical prop- 
erties of matter and the rationale of their action will become intelli- 
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gibJe, Iiowever, whea it is understood tliat tlie latent or potential 
energy of matter is the sum of energy of its molecular ether waves 
which become active or kinetic energy, capable of molecular dissocia- 
tions and reassociations when, under favorable conditions, it is brought 
in contact with molecular structure whose wave energy bears a definite, 
required relation to the molecular wave energy of the first. 

Michael Foster, in discussing physiological problems, has this to say: 
“ We have, in speaking of protoplasm, used the words ‘ construction,’ 
‘ decomposition,’ and the like, as if protoplasm were a chemical sub- 
stance. And it is a chemical substance, in the sense that it arises out 
of the union or coincidence of factors which can be resolved into what 
the chemists call ‘ elements,’ and it can be at any time by appljung 
the appropriate means, broken up into the same factors, and, indeed, 
into chemical elements. 

“ This is not the place to enter into a discussion of the nature of the 
so-called chemical substances, or, what is the same thing, a discussion 
concerning the nature of matter ; but we may venture to assert that 
the more these molecular problems of physiology with which we are 
now dealing are studied, the stronger becomes the conviction that the 
consideration of what we call 'structure’ aud 'decomposition’ must, 
in harmony with the modern teachings of physics, be approached 
under the dominant conception of modes and motion. 

" The physicists have been led to consider the qualities of things as 
expressions of internal movements; even more imperative does it seem 
to ns that the biologist should regard the qualities (including structure 
and composition) of protoplasm as in like manner the expression of 
internal movements. 

" We must not pursue the subject any farther here, but we feel it 
necessary to introduce the caution concerning the word substance ; 
we may repeat the assertion that it seems to us necessary for the satis- 
factory study of the problems on which we have been dwelling to 
keep clearly before the mind the conception that the phenomena in 
question are the result, not of properties of the kinds of matter, in the 
vulgar sense of the word, but of kinds of motion.” 

The “ kinds of motion” in matter capable of producing " the phe- 
nomena in question ” are not described by the distinguished physiologist 
and author whom I have quoted. The motions of atoms and molecules 
do not of themselves satisfy the understanding, as such motions alone 
are incapable of accounting for the energy manifested specifically by 
matter in its various forms. Something else is needed to make the 
forces of " construction,” '' decomposition,” and the like intelligible, and 
this something, I claim, is supplied by the theory that vibrating 
atoms produce in the ether corresponding vibrations. 
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Anatomy op the Brain and Spinal Cord, with Special Eeference 
TO THE Grouping and Chaining op Neurones into Conduction 
Paths. For Students and Practitioners. By Harris E. Santee, M.D., 
Ph.D. With a preface by William T. Eckley, M.D. Third edition, 
revised and enlarged. Chicago : E. H. Colegrove, 1903. 

A careful and clear description of the anatomy of the central 
nervous system is given in this book by an author who thoroughly 
understands his subject, and possesses the by no means common faculty 
of being able to present it intelligibly to his readers. In the following 
order are described the membranes, the external surfaces of the cere- 
brum, the ganglia, the third ventricle, and interbrain. The reader is 
then led through the mid-brain to reach a chapter in which the neurones 
and their functions are explained ; the cortical ganglionar and central 
gray matter detailed in its ultimate structure ; and the projection, com- 
missural, and association fibres traced. This takes one half through 
the book. Hind-brain or cerebellum, after-brain or medulla, fourth 
ventricle, and spinal cord are well treated in the order given. 

It must be said that Dr. Santee’s book lacks one very important 
feature in a work of this kind ; namely, plates and diagrams. Only 
two illustrations appear — the mesial and external surfaces of the brain. 
So necessary are pictures to an adequate understanding of this intricate 
subject, that the cleverest description would be likely to embarrass the 
student whose mind did not already carry graphic representations in 
their absence. In connection, however, with other works containing 
them, and the possession of material for macroscopic and microscopic 
study, the book has its distinct value, as the author at times has an 
original manner of presenting intricate portions of the subject, so that 
points difficult of understanding are simplified. For instance, in de- 
scribing the internal capsule, he speaks of it as a “ funnel-like group of 
fibres.” “ The bell of the funnel opens upward and outward, and con- 
tains the lenticular nucleus ; its solid spout, directed toward the pons 
and medially, is the crusta. Anteroinferiorly the fibres in the bell of 
the funnel diverge to opposite sides of the fissure of Sylvius and pro- 
duce a break in its continuity, the hiatus Sylvii ; otherwise the funnel is 
complete. As the internal capsule proceeds into the hemisphere, it 
impales the corpus striatum in such manner as to place the caudate 
nucleus and amygdala upon the circumference, and to inclose within its 
walls (to capsulate) the lenticular nucleus.” This helps the student to 
form a conception, that he must build from sectional views, of the rela- 
tions in all dimensions of capsule to ganglia, etc. 

The book is made more interesting and impressive by frequently 
mentioning the functions, when the anatomy of regions or paths is 
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detailed. With the description, for instance, of the anterior horn cells 
are the clinical results of their degeneration pointed out. There is a 
chapter on the " Tracing of Impulses,” 'which sums up in an able man- 
ner the paths conducting motor and sensory impulses and the reflex 
acts. The book very properly ends with a section devoted to the 
embryology of the nervous system. A very complete index and the 
space offered for notes or drawings by interleaves throughout the 
volume are conveniences. H. C. 


Modern Materia Medica and Therapeutics. By A. A. Stevens, 
A.M., M.D., Lecturer on Physical Diagnosis in the University of Penn- 
sylvania; Physician to the Episcopal Hospital and to St. Agnes’ Hos- 
pital ; Fellow of the College of Physicians of Philadelphia, etc. Third 
edition, entirely rewritten. Pp. xiv., 66S. Philadelphia, New York, and 
London : W. B. Saunders & Co., 1903. 

We recall very distinctly the predecessor of this edition — a very 
readable and reliable book. The present comes to us rewritten as the 
advances in the subjects considered demand and the experience of the 
author enlarges. Not onlj' by its larger size and its more positive state- 
ments does it appeal to us, but especially because the author has recog- 
nized that an arrangement of methods and materials according to the 
initial letters of their names is not the best for the student who wdshes 
to know relations as well as facts. The alphabet as a source of classifi- 
cation — if classification it be — has been abandoned and pharmacology 
substituted. This arrangement, based on pharmacological action, is, to 
our mind, a great improvement; imperfect as our information may be, 
facts correlated are more easily acquired than facts isolated. After 
general considerations, including definitions, various information con- 
cerning composition and preparation of drugs, incompatibility, methods 
of administration, and circumstances modifying the effect of drugs and 
and their dosage, we come to a consideration of these remedial agents, 
beginning with circulatory stimulants on page 38, and ending with various 
flavoring agents on page 466. Here the various official drugs and approved 
new pharmacopceial remedies are forcibly and fairly presented, both as 
to their physiological action and therapeutic uses. As for the orthog- 
raphy of this section, as well as of the rest of the book, it is certainly 
advanced, and so far as pharmacopceial terms are concerned, it is pre- 
mature. If the terms fixed by established authority happen not to be 
in harmony with editorial notions, they should remain caudate until that 
authority moves. Remedial measures other than drugs are briefly pre- 
sented and dismissed in thirty- two pages. 

Applied therapeutics begins with acute infectious diseases, constitu- 
tional diseases, those of the blood and ductless glands, digestive tract, 
respiratory system, circulatory system, kidneys, and ends ivith diseases 
of the nervous system. If the reader expects that this will be merely 
an expansion of the perfunctory and thoroughly unsatisfactory index of 
diseases he will be mistaken, for here some of the author’s best work 
shows itself. There is also evidence of extensive reading and judicial 
discrimination. We have perused this later presentation of the author’s 
knowledge with great interest and, we trust, profit. We find this edi- 
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tion, both in scope and arrangement, a decided advance over its prede- 
cessor, and we predict that in these respects its appreciation by the pro- 
fession will keep pace. 


A Chart of the Three Great Systems— Arterial, Venous, and 
Nervous. Published by Dr. G. H. Michel & Co. 

The chart is of a human figure, thirty inches in height, showing in a 
good deal of detail the arterial, venous, and nervous systems, with their 
branches, ramifications, and relations to each other and to other parts 
of the human anatomy. It is printed on canvas in bright colors, and 
should be of some value in elementary teaching. There is a brief text 
in explanation at the sides of the picture corresponding to letters and 
numbers on the figure itself. G. M. C. 


A Treatise on Materia Medica and Therapeutics, including 
Pharmacy, Dispensing, Pharmacology, and Administration of 
Drugs, By Raphaldas Ghosh, L.M.S. Cal.Univ., Lecturer on Materia 
Medica, Calcutta Medical School. Calcutta: Hilton & Co., 1903. 

A WORK on materia medica and its allied branches is rarely consid- 
ered an attractive subject for steady reading, but rather as for reference, 
and as such this volume will be of use. It is written for the use of 
medical students, particularly those of the Calcutta Medical School, and 
while rather too voluminous for an ordinary text-book, it should be 
placed in the category of those books designated in the catalogues of 
American medical schools as collateral reading. It is an exhaustive 
work, going into the difierent branches of the subject in considerable 
detail ; but one gets the impression of its subject-matter being crowded 
together and ab&eviated to suit the requirements of a single volume. It 
is poorly bound and printed on poor paper, and there are many typo- 
graphical errors. The fact that it is arranged to correspond to the 
British Pharmacopoeia detracts considerably from its value to an Ameri- 
can student. G. M. C. 


A Text-book of the Histology and Microscopic Anatomy of the 
Human Body, including Microscopic Technique. By Ladislaus 
Szymonowicz, Extraordinary Professor of Histology and Embryology in 
the University of Lemberg. Translated and edited by John Bruce 
MacCallum, M.D., Johns Hopkins University, Baltimore. Illustrated 
with 277 engravings, including 57 plates in colors and monochrome. 
Philadelphia and New York : Lea Brothers & Co., 1902. 

The volume before us is a veritable pleasure, and the instructor and 
student whom good fortune leads to secure it will find themselves in an 
enviable position from which to study histology and microscopic anatomy. 



910 


REVIEWS. 


A text-book which comes to us under the sign and authority of so dis- 
tinguished an investigator in the field of microscopic anatomy as Dr. 
MacCallura is sure to find a ready place and hearty welcome, and an 
examination of the contents fully justifies the high position accorded it. 
The text is admirable, and the illustrations, both colored and other, as 
good as the publisher’s art can make them. 

The volume is based upon the valuable plan of tracing, as far as may 
be, the development of the organs and the histogenesis of the tissues, 
from which viewpoint the histology is considered. The editor has, 
moreover, emphasized the structural units of organs with which idea the 
work of his master. Professor Mall, has been so richly rewarded. 
Besides the original descriptions and plates, many additions have been 
introduced, as in the section on the medulla and mid-brain, where the 
invaluable assistance of Dr. Florence E,. Sabin has been available, and 
in still other sections, i. e., the lymphatic glands, where Calvert’s dia- 
gram is introduced, and the adrenal, in which Flint’s reconstruction is 
made use of. 

The descriptive diagrams with which many of the full-page litho- 
graphs are supplied are excellent. No better method for unravelling 
the intricacies of microscopic anatomy is available, and the fulness, 
precision, and clearness of both drawings and descriptions are most 
commendable. F. 


Le Traitemest DE LA. Constipation. Par le Dr. Froussabd. Paris: 

J. B. Balli^re et Fils, 3903. 

This short treatise on the treatment of constipation is, as the title 
implies, chiefly devoted to physiological methods of treatment, including 
massage, h 3 'drotherapy, electrotherapy, and gymnastic exercises,' and 
contains many useful hints for the management and cure of this 
baffling and annoying symptom. The author’s conception of the path- 
ology of constipation is not without originality. He divides the cases 
into three groups, according as spasm or atony — the two principal causal 
conditions — predominate or coexist and alternate one with the other. 
In the fii'st group the large intestine is resistant, contracts vigorously 
and even painfully on excitation with the palpating hand ; there is dis- 
tention, but not dilatation. The second group is characterized by both 
spasm and atony; that is, the two conditions alternate. The bowel is 
described as in a condition of “ exaggerated and temporary repose.” 
The third group, which comprises the most inveterate cases, is marked 
b}'- a total absence of spasm ; the intestine cannot be felt directh% and 
its position in the abdomen can be made out only by palpating the fecal 
contents. Great stress is laid on the necessity of recognizing the pres- 
ence of spasm, as it has an important bearing on the choice of thera- 
peutic methods. At first only functional, the hypertrophy of the muscle 
if it persists becomes structural, and unless the muscular coat is relieved 
of the extra work hypertrophy" is eventually replaced by atony. Treat- 
ment is discussed under two heads, that of spasmodic and that of atonic 
constipation. These chapters contain full directions as to regimen and 
diet, as well as a description of the various electric, hyfflrotherapeutic, 
and raechanotherapeutic methods of treatment, with their indications 
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and full technical directions. Massage and hydrotherapy, including the 
internal use of water or“ coloclysis,” the technique of which is fully de- 
scribed, should form the main dependence of the therapeutist ; laxatives 
are admissible solely for the purpose of exciting a single evacuation, 
never as routine remedies. R. M. G. 


“ Les Actualites Medicales.” La Godtte et son Traitement. By 
E. Apert. Paris ; J. B. Balliere et Fils. 

Apert presents in this work, which is one of a series of essays, an 
admirable review on gout. He gives the classical picture of gout, and, 
as would be expected, has drawn most of his material from English 
sources, although Trousseau, Dielaufoy, Bouchard, B^clere, and others 
have been freely quoted. Several radiographs illustrating the difference 
in the affections of the joints in gout and chronic rheumatism are of 
value, as well as those of the deformities and the tophi commonly seen 
in severe cases. The chapters on the Attack of Gout ; Gouty Tem- 
perament: Gout, its Evolution, Abarticular Forms and Etiology, pre- 
sent the classical picture so often described. 

The chapters on treatment are thorough, and especially interesting are 
those relating to the hydromineral treatment and to the newer remedies, 
all of which are mentioned, as is their composition. The chapter on 
Hydromineral Treatment should prove especially valuable when one is 
in doubt as to which particular bath or cure a certain case be referred. 
Apert aptly closes by insisting on the value of care, diet, exercise, and 
hygiene as far exceeding the value of any or all drugs. E. A. H. 


Atlas and Epitome oe Human Histology and Microscopic Anatomy. 
By Du. Johannes Sobatta, Edited, with extensive editions, by G. Carl 
Huber, M.D. Authorized translation from the German. With 171 illus- 
trations on 80 lithographic plates, and 68 text illustrations. Philadelphia 
and London : W. B. Saunders & Co , 1903, 

The poverty in the English language of text-books on histology has 
been turned in the last few years into a state of plentitude that is rap- 
idly becoming embarrassing. The teacher of histology is confronted at 
this day, in the selection of a text-book for students, with a perplexing 
problem, but the perplexity arises not from the inadequacy of the avail- 
able books, but because of the difficulties of choosing between those of 
excellent merit. This condition is, to say the least, a desirable one, and 
one that reflects the changes wdiich have come over the manner of 
teaching histology in medical schools. The growth of laboratories and 
of objective teaching of all kinds, and the replacement of “ show ” speci- 
mens of cells and tissues with the objects prepared by the student, whose 
property they become, have brought, by necessity, an improved form of 
manual adapted to the wider uses of a broadened course in histology. 
Two essentials are now required of a text-book on histology : the text 
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should be modern and prepared by a specialist, and the illustrations 
should be copies from nature and reproduced with becoming fidelity. 
These essential conditions are easily fulfilled by the volume under con- 
sideration. The author and the editor both are distinguished histologists ; 
the text is, therefore, of the utmost trustworthiness, to which may be 
added that it is also written with such degree of lucidity that the student 
is never at a loss to interpret the meaning. The illustrations are above 
criticism, and of such number and variety as to supply every wish, not 
only of the student, but also the more advanced scholar of histology. 
The English language has been greatly enriched by the addition to it of 
the present volume, and both editor and publisher are to be felicitated 
upon their excellent work. F. 


A System of Physiologic Therapeutics. A Practical Exposition of 
the Methods other than Drug-giving Useful in the Prevention of Diseases 
and in the Treatment of the Sick. Edited by Solomox Solis Cohex, 
A.M,, M.D., Senior Assistant Professor of Clinical Medicine in Jefferson 
Medical College. Vol. V., Prophylaxis, Personal Hygiene, Civic Hygiene, 
and the Care of the Sick. By Joseph McFarlaxd, Professor of Pathol- 
ogy, Medico-Chirurgical College, Philadelphia ; Hexry Lbfpmanx, M.D., 
Professor of Chemistry in the Woman’s Medical College, Philadelphia ; 
Albert Abrams, A.M., M.D., formerly Professor of Pathology, Cooper 
Medical College, San Francisco; and W. AFayxb Babcock, M.D., Lec- 
turer on Pathology and Bacteriology, Medico-Chirurgical College, Phila- 
delphia. Illustrated. Philadelphia: P. Blakiston’s Son & Co., 1903, 

In this volume of what may properly be termed an Encyclopaedia of 
Physiologic Therapeutics is given what the editor is modestly pleased to 
call an Epitome of what is Essentially the Natural History of Medicine 
and an Introduction to the Science of Medicine. It treats, as is stated in 
the preface, “ especially of the preservation of health and the preven- 
tion of disease, seeking a basis for intelligent prophylaxis in a study of 
morbid processes and their causation.” In Part I., on the Origin and 
Prevention of Disease, by Drs. Joseph McFarland and W. Wayne 
Babcock, are presented, with great clearness and thoroughness, health 
and its defences; the intrinsic factors of disease; extrinsic causes of 
disease — inanimate, animate, biological poisons ; the diffusion of disease 
through air, water, and soil ; the method of transmission of disease by 
animals; conveyance of parasites by foods; social intercourse as a 
factor in the transmission of disease ; modes of parasitic invasion, 
action, and elimination ; immunity ; artificial defences ; asepsis, anti- 
sepsis, and disinfection; prevention of the transmission of disease b}’' 
animals; alimentary, respiratory, cutaneous, and venereal infections, 
and circulatory inoculations. The information presented in the 305 
pages w'hich this part occupies is enormous in amount, and it is all solid 
matter, with no padding. Necessaril 3 % there is an absence of that liter- 
ary style that makes easy reading and holds the attention, but every- 
thing is clearly and, with few exceptions, correctly stated. 

Part II., on Civic Hygiene, by Professor Leffmann, deals with sites 
and plans, streets, open spaces, roadways, street cleaning, nuisances. 
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offensive trades, city noises, public buildings, tenement-houses, roof- 
gardens, sanitary authorities, hospitals, quarantine, notification, control 
of venereal diseases, food supply, and water supply, disposal of waste, 
of sewage, and of the dead. To those who are familiar with Dr. Leff- 
mann’s other work it is hardly necessary to remark that -this portion is 
entertainingly written, and is authoritative. Dr. Albert Abrams, in Part 
III., on Domestic- and Personal Hygiene; Nursing and Care of the 
Sick-room, treats fully and clearly of the hygiene of dwellings, ventila- 
tion, heating, lighting, plumbing, school hygiene, hygiene of travel, 
clothing, bathing, rest and recreation, and a host of important topics 
connected with nursing. Like the other parts of the book, this is well 
done and will well repay reading. Taken as a whole, the volume is an 
exceedingly valuable book of -reference, and should have a wide sale. 

C. H. 


Medical Jurisprudence, Insanity, and Toxicology. By Henry C. 
Chapman, M.D., Professor of Institutes of Medicine and Medical Juris- 
prudence in the Jefferson Medical College of Philadelphia. Third edition, 
thoroughly revised. With 64 illustrations and 4 plates in colors. Pj). 
vii., 329. Philadelphia, New York, and London; W. B. Saunders & Co., 
1903. 

This manual, based on the author’s experience of six years as cor- 
oner’s physician, is evidently intended to give to the student a general 
survey of the subject rather than to serve as an aid to experts and 
others interested in court practice. Necessarily, in such a brief survey, 
many omissions of important points must occur, and the treatment of 
most of the subjects must be somewhat too general to be of much value. 
The part devoted to toxicology is especially inadequate. The present 
edition is, as a whole, an improvement over its predecessors, like which 
it may be regarded as a perfectly safe guide to the study of more com- 
prehensive works. C. H. 


A Text-book of Legal Medicine and Toxicology. Edited by Fred- 
erick Peterson, M.D., Chief of Clinic, Department for Nervous Dis- 
eases, Columbia University ; and Walter S. Haines, M.D., Professor of 
Chemistry, Pharmacy, and Toxicology, Rush Medical College, Chicago. 
In two volumes. Volume I. Pp. 730. Phil.adelphia, New York, and 
London : W. B. Saunders & Co., 1903. 

The object of this work, of which this is the first volume, is, as stated 
in the preface, to give to the medical and legal professions a fairly com- 
prehensive survey of forensic medicine and toxicology in moderate com- 
pass. Unlike most recent works on the subject, it is neither a resume 
nor an encycloptediUj but it treats each of the several topics presented 
with sufficient fulness to meet the requirements of most of those whose 
■practice calls them into court as witnesses or attorneys. All of the con- 
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tributors — for the work is composite — are men recognized as authorities 
in their respective lines of knowledge and usefulness. The introduction 
by the editors deals with expert evidence, and gives sound advice to 
medical experts and valuable suggestions to attorneys. The topics 
treated include the technique of medico-legal post-mortem examination ; 
identity ; the signs of death ; sudden death ; death from cold, heat, 
starvation, asphyxia; death and injuries by lightning and electricity ; 
wounds, gunshot wounds, burns, and scalds ; the destruction and at- 
tempted destruction of the human body by fire and chemicals ; railway 
injuries ; injuries and disorders of the nervous system following railway 
and allied accidents ; the medical jurisprudence of life insurance and 
accident insurance ; medico- legal aspects of vision and audition ; speech 
disorders ; inebriety ; the stigmata of degeneration ; insanity, idiocj', 
imbecility, and feeble-mindedness, and mental perversions of the 
sexual instinct. The writers include such well-known authorities as 
Drs. Ludvig Hektoen, James Ewing, Allen J. Smith, Ely Jelliffe, 
Lewis Balch, Josiah Newhall Hall, Walter S. Haines, J. Chalmers Da 
Costa, Pearce Bailey, S. T. Armstrong, Edward Jackson, Frank Warren 
Langdon, Graeme M. Hammond, Frederick Peterson and J. T. Esk- 
ridge. It will be noted that this volume does not touch on toxicology, 
and covers only a portion of the general subject of forensic medicine. 

It would be impossible within the ordinary limits of review to do 
justice to the many very excellent qualities of this volume. Each 
chapter holds the interest of the reader throughout, and is presented 
with great clearness. The reviewer has no hesitation in saying that the 
Avork is one of the very best that has been produced in the English 
language, and reflects great credit both on the Avriters and the publishers. 
The illustrations and pressAvork are excellent and the index very com- 
plete. C. H. 


The Pkactical Medicine Series of Year Books. Vol. V., " Obstetrics,” 
Edited by Bedben Peterson, A.B., M.D., Professor of Obstetrics and 
Gynecology in the UniA'crsity of Michigan. Chicago: The Year Book 
Publishers, 

The present volume, one of a series issued monthly Avith the purpose 
of coA'ering the work of the year in medicine and surgery as portrayed 
in the literature, is deserving, as its predecessors have been, of much 
praise for the manner in Avhich it has fulfilled its mission. 

The idea of this series is to present a bound volume of abstracts of 
the important articles AA-hich have appeared recently, thus enabling 
readers to obtain a vieAV of the AA-hole field, and placing them in a posi- 
tion to investigate further along special lines as their individual needs 
and inclinations may prompt. 

There are no comments upon the vieAvs expressed by the authors 
abstracted, as the editor feels that no good purpose could be obtained 
by such a course. This seems rather unfortunate to us, since the vieAvs 
of the editor Avould acfas a corrective in certain cases; but the reason 
given for his abstaining is valid, since the size of the volume Avould not 
permit an expression of his opinion as regards every paper, and unless 
this AA’ere done he would tacitly give consent to all articles not criti- 
cised. W. K. N. ■ 
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Repokt op Streasi’s Examination, Chemical and Bacteriological, 
OF the Waters between Lake Michigan at Chicago and the Mis- 
sissippi River at St. Lodis for the Purpose of Determining 
THEIR Condition and Quality Before and After the Opening 
OF THE Drainage Channel, Made under the Directions of 
Arthur R. Reynolds, M.D., Commissioner of Health, City of Chicago. 
Published by authority of the Trustees of the Sanitary District of Chicago, 
December, 1902. 

In May, 1889, the Chicago Sanitary District was created for the 
diversion from Lake Michigan of the sewage of Chicago and its inof- 
fensive disposal toward the Gulf of Mexico, whereby further pollution 
of water along the city front would be prevented, and, incidentally, the 
“ malaria preserves ” along the Illinois River would be reclaimed, and 
navigation between Lake Michigan and the Mississippi River improved. 
The Sanitary Drainage Channel, which was constructed for these pur- 
poses at an expenditure of $36,000,000, was opened in January, 1900, 
but long before it was finished the city of St. Louis had threatened to 
appeal to Federal authority to prohibit its use, on the ground that the 
sewage from Chicago would ruin the St. Louis water supply. Accord- 
ingly, Dr. Arthur R. Reynolds, the Commissioner of Health, urged 
upon the Board of Trustees of the Sanitary District of Chicago the 
desirability of an exhaustive series of examinations, both chemical and 
bacteriological, of the waters between Lake Michigan at Chicago and 
the Mississippi River at St. Louis, in order to determine their condition 
and quality before the completion of the channel and for comparison 
with their condition and quality under the dilution to be afforded by the 
channel. It was suggested that duplicate samples should be offered to 
the St. Louis authorities for examination in their own behalf, on the 
assumption that the opposition to the channel had an honest animus. 
Arrangements were made to have the examinations made at the Uni- 
versity of Chicago, the University of Illinois, and the laboratory of the 
city of Chicago. The authorities of St. Louis were invited to take 
part in the investigation, but did not reply. The investigation was con- 
ducted by Dr. Gehrmann, of the City Laboratory ; Professors Palmer 
and Burrill, of the University of Illinois ; and Professor Jordan, of the 
University of Chicago, on a plan of great magnitude ; and their results, 
which are given in great detail, make this very useful and instructive 
report, comprising 140 pages plus 195 full-page tables. Briefly, the 
result of the work is this ; The charge that Chicago sewage injuriously 
affected the drinking water at St. Louis is completely and effectually 
disposed of. All evidence that typhoid bacteria or other pathogenic 
organisms are likely to pass from Chicago to Grafton, above St. Louis, 
in the water of the Illinois River, was negative, and a study of the 
death rate among the colon bacteria added to the river water in sewage 
indicates that typhoid bacteria are not likely to survive passage down 
river. The colon bacilli disappear almost completely in less than 150 
miles flow, and since they are more hardy than the typhoid bacillus, it is 
submitted by Jordan that there is every reason to believe that this organ- 
ism dies out with, at least, the same rapidity. Moreover, while typhoid 
bacteria were found in the water at the mouth of the Illinois, there are 
scores of communities to which they might be traced more plausibly 
than to Chicago. Professor Burrill agrees that it is very clear that 
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Chicago sewage cannot be held responsible for contaminations existing 
in the commingled waters of the Mississippi and Missouri Rivers, and 
Professor Palmer’s report is also to the same effect. The volume is one 
which will be read with great interest by all who are interested in water 
supplies and sewage disposed by water carriage. C. H. 


Ueber das madigne Chorionepithediom end die analogen Woch- 
ERDNGEN IN HoDENTERATOM. By W. RiSEL, Arbeitem aus dem patho- 
logischen Institute za Leipzig. Leipzig: Herausgegeben von F. Mar- 
chand, Hirzel, 1903. 

In this monogram of 170 pages Risel presents a very complete study 
of “ deciduoma,” or, as he prefers to call it, “ chorionepitheliom,” and 
of the analogous development sometimes seen in teratomata of the tes- 
ticle. The literature, comprising 131 references, is most thoroughly 
analyzed, and the writer’s conclusions are based in part upon the results 
of this analysis and in part upon his own studies. Six new cases of 
deciduoma are described, and the result of the study of the-metastases 
of a previously reported (Menge’s) case is also given. 

Of the six examples, two developed after abortion, one without 
metastases, the other with extensive secondary involvement of prac- 
tically all organs except the spleen. The remaining four cases were 
associated with uterine mole. In one there was no dissemination, while 
two were accompanied by metastases. The fourth belonged to the 
interesting group in which multiple metastases are found in the absence 
of a primary tumor of the uterus; the mucosa of the latter, however, 
being transformed into decidual tissue. 

In describing the histological character of this tumor, Risel uses the 
terms “ typical ” and “ atypical,” first introduced by Marchand. The 
former indicates a tumor in which is preserved the character of chori- 
onic epithelium as seen in the early periods of pregnancy (symmetrical 
masses in iri'egular, multinucleated, branching processes with more or 
less prominently developed polyhedral decidual cells). The latter term 
indicates that this regular arrangement is more or less lost, the cells 
isolated, altered in form, and differing in their staining characteristics. 
The distinction, however, is not always easy, owing to the occurrence 
of transitory stages. Of special interest are the observations upon the 
development of metastases of the skin ; the ready penetration of the 
uterine vessels by tumor processes, thus explaining the secondary growths, 
and the relation which the new-growth has to fibrin formation and the 
destruction of the invaded tissues. 

Two cases are described in which after abortion and curettage an 
extensive development of chorionic, epithelium -like tissue occurred, with- 
out, however, displaying malignant tendencies. 

Prom an analysis of the literature and the study of two specimens, 
Risel comes to the conclusion that although cell formations resembling 
chorionic epithelium may occur in teratoma of the testicle, there is no 
proof that they arise from included fetal membranes. Their origin is 
apparently from the fetal ectoderm, and they are of the same impor- 
tance as other ectodermal structures of teratomata. 

The work is illustrated by two figures in the text and by three plates. 
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A Statistical Study of the Intestinal Parasites of 500 White Male 
Patients at the United States Government Hospital for the Insane.— 
Garrison, Ransom, and Stevenson {Hygienic Laboratory, Public Health 
and Marine Hospital Service of the United States, Bulletin No. 13) recently 
published the results of the examinations of the stools of 500 white patients 
in the Government Hospital for the Insane at Washington, with the object 
of determining the frequency of intestinal parasitic infection. Parasites 
were present in 66 (or 13.2 per cent.) of the cases. Ten patients had a double 
infection, and in one case three different parasites were present, making a 
total of 78 infections. The uncinaria americana, or anchylostoma duodenale 
(hook worms) was present in 15 cases, or 3 per cent. ; the trichuris trichiura 
(whip worms) in 54 cases, or 10.8 per cent.; the oxyuris vermicularis (seat 
worms) in 4 cases, or 0.8 per cent, ; the strongyloides stercoralis (Cochin-China 
worms) in 3 cases, or 0.6 per cent.; the ascaris lumbricoides (eel worms) in 2 
cases, or 0.4 per cent. No tape worms, flukes, or coccidia were found. No 
evidence of parasitic infections of the liver, stomach, lungs, or other organs 
was present. The largest number of infections occurred in the men who 
had returned from service in the Philippines. Of 59 of these, 25, or 42.46 
per cent., had intestinal parasites. There were 10 infections with hook 
worms, 23 with trichuris, 1 with strongyloides, and 1 with ascaris, or a total 
of 35 infections. The percentage of infections in these men was more than 
twice as high as in any other group. The writers emphasize the danger the 
returned Philippine soldier is to the general public, owing to the risk of 
spreading the uncinaria infection in districts not previously infected. The 
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parasites apparent!}’ had but little influence on food digestion, nor did they 
influence the reaction of the feces. 


The Occurrence of G-out in the United States.— After referring to the 
general belief that gout is of infrequent occurrence in the United States, 
and quoting several English authorities supporting this view, Futcber 
{Practitioner, July, 1903, p. 6) proceeds to show that this belief is quite 
erroneous. This is done by comparing the number of cases of gout admitted 
to the medical wards of the Johns Hopkins Hospital for a period of fourteen 
years with the number admitted for the same period to St. Bartholomew’s 
Hospital, a general hospital in Southern England, where gout is conceded to 
be more prevalent than anywhere else in the world. In the former institu- 
tion for this period there were 41 cases of gout, or 0.26 per cent, of the total 
number of medical patients, while in the latter there were 124 cases of gout, 
or 0.87 per cent, of the medical cases. The ratio of gout admissions to the 
two institutions was practically two to three. In other words, the frequency 
of gout in a general hospital in London is only one-third greater than in a 
similar institution in Baltimore, and there is no reason to believe that the 
disease is more frequent in Maryland than elsewhere in the United States. 

/ In the majority of the cases the disease was acquired rather than inherited, 

I Alcohol, in the form of fermented spirits, and lead were the most potent 
■( etiological factors. All of the patients were males, and with one e.’iception 
j whites. Thirty-two of the patients were native-born Americans. In 39 the 
, disease had reached the chronic stage, and in 19 tophi were present, 

' Arteriosclerosis was evident in 29 cases. The majority of the cases 
showed signs of nephritis of an interstitial type. Albumin was present in 82 
and hyaline or granular casts in 26 instances. There were 4 cases of gouty 
bursitis, 1 of parotitis, 1 of pericarditis, and 1 of retrocedent gout, with 
symptoms simulating intestinal obstruction. 

The difficulty of differentiating the disease from articular rheumatism in 
I the early stages was illustrated by the fact that four of the cases were repeat- 
Sedly diagnosed as the latter on their early admissions, the appearance of 
itoplii containing characteristic acicular crj’stals of biurate of soda, later 
.revealing the true nature of the disease. The series illustrated the impor- 
tance of examining the ears aud the vicinity of the joints for the presence 
of tophi in all cases of multiple arthritis of doubtful origin. 

The opinion is expressed that the apparent infrequency of gout, in the 
'United States is due in large part to the failure on the part of physicians to 
irecognize the disease, 

Lipmmia in Diabetes MeUitus. — Fraser {Scottish Medical and Surgical 
Journal, September, 1903, p. 200) reports an instance of lipremia in a fatal 
case of diabetes mellitus in a boy, aged seventeen years. The patient died 
of typical diabetic coma. The lipremia was recognized several weeks before 
death. A microscopic examination of the blood showed the plasma to con- 
tain innumerable fine granulations, exhibiting a rapid, oscillatory, “Brown- 
ian ’’ movement. After standing for an hour the preparation showed clear 
refractile droplets less than half the diameter of a red blood corpuscle. 
These droplets stained black with perosmic acid, and red with Soudan III,, 
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demonstrating their fatty nature. Ophthalmoscopic examination of the eyes 
showed the retinal vessels to have an opaque white color. Death was 
ushered in by characteristic “air hunger,” and the urine contained large 
amounts of acetone and diacetic acid. 

The heart’s blood, removed at autopsy and allowed to stand, separated into 
a lower dark purplish-red coagulum and an upper pale reddish-brown turbid 
serum, at the bottom of which was a creamy white layer of fat. The cavities 
of the pleura, pericardium, and peritoneum, as w'ell as the subdural space, 
contained a large quantity of milky fluid. The vessels on the surface of the 
brain contained a distinctly milky-looking fluid which evidently displaced 
the blood. This milky fluid was irregularly distributed. The vessels of all 
the organs, including the lungs, contained a similar milky fluid. Sections 
of the various organs stained with hsematin, perosmic acid, and Soudan 
III. clearly demonstrated that this milky fluid was fat. There was no 
marked fatty degeneration in any of the tissues, this being most extensive 
in the liver. 

An analysis of the blood taken from the femoral artery showed 16.44 per 
cent, of fat, and that of the pleural exudate 18.94 per cent. When one con- 
siders that normal blood, according to the numerous analyses of Becquerel 
and Eodier, contains only from 0.16 to 0.325 per cent, of fat, and the blood 
of ordinary uncomplicated diabetics, according to Schmidt and Kbhring, 
only from 0.18 to 0.5 per cent., it can be appreciated what an enormous 
increase there was in this case. In only one instance has this high percent- 
age of fat in the blood been exceeded. Fischer has quite recently reported 
a case of diabetic lipasmia in which the blood contained 18.129 per cent, 
of fat. 

An excess of fat in the blood of diabetics was noted as early as 1799 by 
Mariet, of Edinburgh. Special interest was attached to its occurrence in 
1879, when Sanders and Hamilton advanced their theory that diabetic coma 
was due to fat embolism of the cerebral and pulmonary vessels. Fraser sup- 
ports the generally accepted view that fat embolism is not the cause of the 
coma. The writer does not think that the fat in these cases is derived from 
that resulting from fatty degeneration of the viscera. Nor does he believe 
that it results from an accumulation of the normal fat in the blood owing to 
defective lipolysis. He points out the significant fact that in his case .and in 
cases reported by other observers the appearance of coma and lipmmia are 
coincidently, or nearly coincidently, associated with a marked reduction in 
the quantity of sugar in the blood and urine. He intim<ates that by means 
not yet understood the sugar may undergo transformation into fat, a physio- 
logic.al process illustrated by the transformation of sugar into beeswax, as 
pointed out by Halliburton. He further states that in accordance with the 
amount of this fat in the blood the solvent capacity of the serum for oxygen 
would become reduced, and that thereby the death-producing power of the 
existing acidosis would be reinforced. The writer urges the importance of 
early recognizing the existence of an acid intoxication and a lipmmia by fre- 
quent examinations of the urine and blood. While the lipaamia in itself is 
not a source of great danger, both are probably dependent on the same 
factors. He insists on the necessity of commencing the .alkaline treatment 
early when the urine indicates the existence of an acid toxjemia or acidosis. 
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Clinical Eemarks on the Results of Operations for Strangulated 
Hernia. — Barker (Iiance(, May 30, 1903) reports the results of an analytical 
study of 406 consecutive cases, treated in the University College Hospital, 
London. It is of interest to note that the number of cases operated on for 
strangulated hernia in this hospital has gone on steadily rising, and for the last 
ten years the average number has been just twice as great as twenty years ago. 
This is partly due to the fact that reduction by taxis is now less frequently re- 
sorted to in severe cases than formerly, but not entirely. As to the diminu- 
tion in the number of cases admitted into the wards for strangulation and 
there treated by taxis, it may be stated that in the first series of years taken 
36 were so treated by taxis, in the second equal number of years 52, in the 
third only 19, in the fourth only 6, and in the last none at all. But though 
strangulated hernia may possibly not decrease in frequency there is happily 
every prospect that the ill effects which result from it may diminish in 
severity as its dangers are more fully recognized and more intelligent and 
common-sense measures are adopted to meet them at an early moment. This 
condition is common to all classes as well as being found in all classes. The 
mortality in the cases treated by taxis has been so high (13.8 per cent, in 
the first series and 13.4 per cent, in the second equal series) that there is 
grave doubt whether, in any given case of strangulated hernia, taxis ought 
ever to be employed except in the very recent cases and among aged patients 
in a state of great weakness. The actual duration of the strangulation has 
been shown to he an unsafe guide as regards the propriety of replacing the 
loop in the abdomen. 

Leaving quite apart the cases in which taxis has been applied, the cases 
that have required operation show a very high rate of mortality, and this in 
spite of all our improvements in surgical theory and procedure. Of the 406 
cases 127 died, or a mortality of 31.2 per cent.; but when this is further 
analyzed the result is better than at first appears, for in the first series of 
years the mortality was 53.1 per cent., while in the last series it is only 22.2 
per cent. A careful consideration of the mortality table shows that about 
100 of these cases died from trouble depending upon the state of the bowel 
returned. In other words, if it had been possible to treat these cases without 
returning the gut there would probably have been a much lower death rate. 
During 1903 scv'en cases of this character were treated by enterectomy, with 
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four deaths, and it is quite sure that each of these patients who recovered 
would undoubtedly have died had the bowel been returned to the abdomen 
in the condition in which it was found. Along these lines lies the hope for 
a further reduction in the mortality of operation for the relief of strangu- 
lated hernia. 


Some Observations on Movable Kidney.— Gordon {Lancet, June 6, 1903) 
states that it is now well recognized that movable kidney is a cause of vari- 
ous and diverse symptoms — that it may induce vomiting and other gastric 
manifestations, jaundice and hepatic colic, or symptoms which belong to the 
kidney itself, and that it may be associated with a neurasthenic condition. 
With such diversity of symptoms, it can readily he understood that movable 
kidney is a common cause of mistaken diagnosis. There are two facts which, 
when fully realized, ought to safeguard one against error to some extent. 
First, it should be remembered that movable kidney is of exceedingly com- 
mon occurrence and often is the sole cause of some of the symptoms which 
have been mentioned. In the second place it should still more carefully be 
borne in mind that the movable kidney, whatever degree of mobility it may 
possess, may be a cause of no symptoms. One may conveniently arrange 
these cases which cause symptoms into certain groups as follows : (1) Those 
with slight discomfort, such as dragging sensation and associated with vague 
general ill health, with or without hysterical manifestations. (2) Those in 
which the symptoms are of the gastrointestinal type. (3) Those with hepa- 
tic symptoms. (4) Those having distinctly renal symptoms, which must be 
very uncommon. The author, after reporting in detail seven cases illustrat- 
ing these groups, states, in conclusion: (1) That in neurasthenic cases 
nephropexy may do good. (2) Vomiting and other gastric symptoms can 
certainly be cured, but if dilatation of the stomach is present a guarded prog- 
nosis must be given. (3) Movable kidney is not the only cause of obscure 
abdominal symptoms, as has been shown in a case of mistaken diagnosis. 
(4) Movable kidney occasionally causes symptoms which exactly simulate 
those due to gallstones, but seeing that the coincidence of movable kidney 
and gallstones is not uncommon, it would be unwise merely to fix the kidney 
without a preliminary examination of the gall-bladder and ducts. Finally, 
whilst readily granting that most cases of movable kidney cause no symp- 
toms, and therefore require no operation, there remain many which do cause 
symptoms, and in a fair proportion of these an excellent result from nephro- 
pexy may confidently be anticipated. 

The Treatment of Enlarged Prostate. — Heaton {Birmingham Medical 
Review, June, 1903) states that Sir Henry Thompson has estimated, from a 
large number of post-m: -tem examinations made on male adults over the 
age of sixty, that the prostate was enlarged in 34 per cent of such patients, 
but that it did not cause symptoms during life in more than 15 or 16 per 
cent. The main indications for operation maybe stated as follows: (1) 
When, after a longer or shorter period of catheter life, the difficulty in the 
passages of the instrument is becoming greater and greater, and its use is 
becoming necessary at shorter and shorter intervals. (2) When the enlarge- 
ment of the gland, as determined by examination per rectum and by means 
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of the cystoscope, is chiefly an enlargement of the middle lohe^ producing a 
valvular obstruction to the outflow of urine. (3) When the bladder has 
been opened for complete retention, and the patient’s condition is sufiiciently 
good to give him a reasonable chance of standing the major operation. (4) 
When enlarged prostate complicates vesical calculus. (5) When the patient’s 
strength is being undermined by want of sleep and pain from repeated 
catheterization, or when the introduction of the catheter is always followed 
by hemorrhage. (6) After repeated attacks of acute inflammation of the 
enlarged organ. 

T)-eaiment. Double castration was introduced to the profession by Dr. J- 
William White in 1893. As compared with the operations of complete or 
partial prostatectomy it seems to have the following advantages : (1) That of 
a considerably lower mortality. The mortality of double castration, when 
performed upon patients who are not actually in extremis, is probably not 
more than 8 or 9 per cent. (2) The operation is speedier, accompanied by 
less shock and less reflex effect on the kidneys if they are already diseased. 
(8) There is practically no risk of hemorrhage ; whereas, in the operation of 
prostatectomy the hemorrhage may be most severe, and, indeed, be indirectly 
the cause of the patient’s death. (4) The period of confinement to bed and 
convalescence is much shorter. The objections to the operation are the sen- 
timental objection upon the part of the patient to the loss of the organs. The 
removal of both testicles does not seem to produce the same effect upon all - 
enlarged prostates. When the enlargement is a pure hypertrophy, or con- 
tains a good proportion of glandular element in it, the diminution in size is 
generally marked and more often rapid. But if the enlargement be more 
fibrous, and the gland be cleaner and harder than normal, the diminution is 
apt to be much less, and in consequence the benefit due to the operation less 
marked. Earely cerebral complications have been known to follow this 
operation. If the inability to empty the bladder be due to muscular atony 
of its wall, little or no benefit will accrue from any radical operation. 

The author reports five cases treated by this method, all of which were 
improved by the operation. As regards the statistics of this operation White, 
in 1895, collected 111 cases, with a mortality of 18 per cent. In 87 per cent, 
of those that recovered there was more or less atrophy of the prostate, and 
in 46 per cent, the local conditions became almost normal, while the more 
troublesome sj^mptoms returned in 13 per cent. AVood has collected 159 
cases with 13 deaths, and in 16 the result is not stated. Of the remaining 
130 cases the prostate decreased in size in 51.5 per cent., and in 57 per cent, 
the function of micturition was either improved or wholly restored. 

Vasectomy has been urged as a substitute for castration, and Harrison has 
reported a series of 100 cases where some benefit apparently followed in 
every case. AVood has made an analysis of 193 cases and found the death 
rate to be 6.7 per cent. Of the cases that recovered from the operation there 
was some improvement in 15 per cent., and residual urine diminished or dis- 
appeared in 5 per cent., but in 15 per cent, no improvement whatsoever fol- 
lowed. It would, therefore, seem that the operation has nothing to commend 
it as a substitute for castration save its lower mortalitj', and its results are 
too uncertain at present to justify us in advising our patients to undergo it, 
save when castration is objected to. 
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Suprapubic prostatectomy. Freyer has published the results of 21 opera- 
tions by this method, with 2 deaths. In the other 19 cases a good result 
was obtained. 
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A New Tetanus Treatment.— Dr. J. MacFarland, of Philadelphia 
{Journal of the American Aledical Association, 1903, vol. xli.. No. 1, p. 34), 
describes a dry antitetanic powder suggested by Prof. Calmette at Lille. 
This observer showed that antitetanic serum is readily absorbed by denuded 
surfaces, and thus taken in can confer immunity on animals. MacFarland 
then combined a harmless antiseptic with a dry antitetanic serum, resulting 
in an antitetanic powder. This antitetanic powder demonstrated that it could 
confer immunity on susceptible animals. 


X-ray Therapy in Enteritis and Colitis.— Dr. Sinclair Tousey [New 
York Aledical Journal, July, 1903, vol. Ixxviii., No. 2, p. 73) has been mak- 
ing some experiments on the treatment of chronic conditions of pain or dis- 
comfort in the intestines, with frequent discharge of mucus and occasionally 
discharges of blood and false membrane, and which have failed to yield to 
the use of intestinal antiseptics given by mouth and to other antiseptics given 
by enteroclysis. He'has made applications by having the patient lie flat on 
an examining table, exposed, and with an X-ray tube about eight inches 
from the surface, and the light directed principally toward the region where 
the pain is felt. The first exposure lasts from three to five minutes ; later 
the exposures may be greatly increased in duration. The improvement 
in the few cases which have come under treatment, he says, may be due to 
the novelty of the procedure. Any expectation of lasting benefit may be 
interpreted along the lines of the well-known stimulating and alterative 
effect of the X-ray upon the tissues rather than to its bactericidal action. 

The Nernst Lamp in Therapeutics. — Dr. War. Rawlins, of Boston 
{Boston Medical and Surgical Jorirnal, 1903, vol. cxlix., No. 2, p. 37), suggests 
the use of the Nernst lamp instead of other forms of electrical apparatus now 
used in light therapeutics. He says that the ether wave is extremely short, 
and that there is no glass covering and there is no absorption. He says the 
light is well suited for use in therapeutic cabinets in which an even distri- 

VOL. 126, NO. 5.— NOVEMBER, 1903. 60 
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bution of radiant energy is desired, and heretofore obtained by using many 
incandescent bulbs. Another advantage he holds is that the consumption of 
current for the same number of light waves is greater, less of the current 
being converted into heat waves. 


Cause and Treatment of Gout.— Dr. Alexakdee Haig {Pmctitmier, 
July, 1903) presents some modifications of his uric acid theory as to the 
/causation of gout, coming to the following conclusions: (1) That gout is due 
j to poisoning by flesh and tea and similar substances, which introduce uric 
\ acid into the body in very considerable quantities. (2) That the uric acid so 
(introduced may not only remain in the body, but m.ay prevent the excretion 
! of the uric acid formed in the body. (3) That as a result the tissues of the 
body become more or less saturated with uric acid, which may irritate its 
fibrous tissues (gout or rheumatism), or may obstruct its capillaries, causing 
high blood pressure and defective capillary circulation and their results, 
such as the great group of circulation diseases, the uric acid headache, epi- 
lepsy and mental disease, anaemia, Bright’s disease, Raynaud’s disease, etc. — 
all of them being mere results of the enormous influence which uric acid 
exerts on the circulation of the body fay obstructing its capillaries, (4) That 
all these troubles which have been called by so many names fall into two 
groups — (o) the local group and (b) the circulation group — of which the 
latter is by far the more extensive and important, so that what we formerly 
called gout and rheumatism become almost insignificant by comparison. In 
the future they will all, he hopes, be called uric acid poisoning, and be 
recognized as due to poisonous or unnatural food. 

So far as treatment is concerned, he says “that in acute cases with fever 
the indication is to give a solvent, and that the best solvent is a salicylate, 
either in the form of salicjdate of soda or salicylic acid, or, perhaps better 
than either, aspirin; and to give this in sufficient quantity, not less than a 
drachm a day, and often more than this, up to the ordinary doses given in 
acute rheumatism. In chronic arthritis without fever, but without debility, 
the same drugs may be given, although care must be taken to feed up, to 
give a certain amount of acid, to keep the patient cool, and to give some 
tonics. In very chronic arthritis, with marked debility and anasmia, the 
first thing to do is to give tonics and to feed up on any food without the 
least regard to uric acid ; and when the p.atient has been got into a condition of 
good nutrition by these means, salicylates in one of the above forms may be 
given with advantage. Where there is marked debility with acidity of the 
urine, they should certainly not be given at first; and, as he has pointed out, 
manj’ of these cases of arthritis with debility improve very greatly by feed- 
ing up and tonics, because these clear the blood of floating uric acid, and 
thus put a stop to the “ uric acid filter” action, which was the cause of the 
chronic trouble. In these conditions, associated with debility, drugs that 
put a stop to colhemia may produce a more or less acute arthritis as they 
clear up the collmmia. If they do this, and if there is with the arthritis a 
rise of temperature, then it would be right to treat the arthritis with salicy- 
lates, just as in the cases which are acute from the beginning. But it is a 
very interesting experience to watch the effect of giving, say, a metal which 
forms an absolute compound with uric acid and drives it out of the blood 



THEEAPETJTIC8. 


925 


into the fibrous tissues or joints, producing the whole series of changes 
above described in the blood and circulation and in the urine, which may 
be easily observed as they pass before you. The patient will then say that 
he has had a relapse of his gout, and one will know why he has had it, and 
also exactly what it is necessary to do to prevent all future similar relapses. 

The many errors and misunderstandings that have arisen as to the etiology 
and pathology of arthritis and collsemia, or the lociil group and the circu- 
latory group of uric acid poisonings, have for the most part teen due to the 
original errors and erroneous conclusions of those physiologists and experi- 
menters who worked withont any regard to the solubility of uric acid in the 
blood and tissue fluids of the body. If these experiments had never been 
made it would have been seen much more quickly, what is known to-day, 
that these things are not diseases at all, but mere symptoms of food poison- 
ing, and that the poisons being left out the symptoms cease to appear. 

When this has become common knowledge it will be obvious that the 
“ uric acid diathesis ” is a myth, and that gout is but a symptom of poison- 
ing by flesh and tea ; while, lastly, this complete and correct knowledge will 
give complete power over the symptoms, and enable the removal of all results 
except the larger structural lesions which the food poisons may have produced. 


Injections of Calomel. — Dr. M. Danlos {Les nomeaux remedes, 1903, vol. 
xix., No. 9, p. 103) presents a note on two modifications of the usual formulre 
for the injection of calomel that he has found useful in the treatment of 
rebellious cases of tertiary syphilis. It has been found by many syphilog- 
raphers that these obstinate cases of tertiary syphilis have been greatly 
benefited by injections of calomel, but occasionally there are patients who 
resist even this remedy when used in the old form. The use of oily vehicles 
to suspend the calomel is open to much criticism. Vaselin, which is largely 
used, dissolves calomel very slowly and favors the formation of nodes, which 
engulf the salt and prevent its action. Water does not hold calomel in sus- 
pension. Emboli are apt to form, and, moreover, portions of the drug remain 
in the syringe. Glycerin, gum, and syrup have been used. Glycerin, how- 
ever, has been found to be painful, and the gums are difficult to sterilize. The 
author has made some experiments with the use of sugar, which vehicle he 
has found of great service. The sugar and the calomel are sterilized sepa- 
rately. The mixture is made in a sterile flask, and injections are made with 
this sterilized product. 


New Salts of Mercury for Injections.— Drs. L. Jullien and F. Bereioz 
{Les nouvemix rem&dcs, 1903, vol. x., No. 10, p. 223) have obtained and have 
studied several new soluble salts of mercury for the treatment of syphilis. 
They have combined a cacodylate of ammonium with an oxide of mercury, 
forming a mercurial cacodylate, which results in a gray powder very soluble 
in water, containing at least 56 parts of mercury in 100. In tests on at least 
fifty patients a dose of i to J of a grain has been very well borne. Another 
salt, the ammonium-chloro-mercurate, is made by dissolving the yellow oxide 
in the solution of ammonium chloride. This seems to be better borne than 
corrosive sublimate, although it has been found at times that injections are 
painful. The dose is the same as sublimate. 
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Tubal Gestation. — In the Scottish Medical Journal of April, 1903, Kynoch 
reports the case of a patient whose menstruation had been de]a)'ed one week, 
followed by a continuous hemorrhagic discharge. She had passed two large 
pieces of membrane. The uterus was movable and slightly enlarged. Pos- 
teriorly and to the right of the uterus there was a fixed tender swelling about 
the size of a finger. After four weeks, during which the patient had inter- 
mittent pain and hemorrhage, operation was performed. The right Fallopian 
tube was distended and both were adherent. The tube contained a sac with 
villi. Eighteen months previously this patient had symptoms of ectopic 
gestation on the opposite side, ending in the formation of a hiematoma of the 
left broad ligament. 

Case II. ivas a multipara who had suffered from ovaritis on the left side. 
Menstruation was delayed for six w'eeks, and she had had much pelvic pain. 
There had been an abundant red discharge. On examination, the uterus was 
slightly enlarged, with tenderness on both sides, and to the right and behind 
an enlargement of the size of the finger. Upon operation the right Fal- 
lopian tube, which was enlarged and adherent, and the ovary were removed. 
On opening the tube it contained a blood clot with a cavity lined with a 
smooth membrane containing a reddish fluid. There was no trace of embryo. 

His third case complained of p.ain on the right side, with an enlarged 
uterus and a tender swelling to the right and behind it. On examination 
under an ancesthetic something w.as felt to give way under pressure. The 
patient had shock and showed signs of hemorrh.age. When the .abdomen 
was opened a large quantity of blood was present and a rupture in the right 
tube. The tube and ovary were removed, the abdominal cavity irrigated, 
and strychnine was given. The tube was filled with blood clot containing a 
sac, whose walls showed sdlli. No embryo was found. 

He also reports a case in which he suspected tubal gestation, but which 
proved to be a threatened abortion. The patient discharged twin ova soon 
after examination. 

Kynoch also reports the case of a patient from whom he had removed an 
ovarian cyst upon the right side. After menstruation had been absent for 
two months the patient complained of pain. There was a round, tender 
swelling about the size of an egg behind the uterus. On opening the abdo- 
men the left tube was found to be thickened and the ovary adherent. Both 
were removed. The ovary consisted of a small cyst filled with dark, tarry blood. 
The tubal swelling was found to be tuberculous. In this case hemorrhage into 
a cystic follicle caused pain resembling that of ruptured ectopic gestation. 
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Hydrosalpinx and cystic ovary may simulate tubal gestation, as illustrated 
by the following case : The patient complained of intermittent pain in tbe 
right iliac region. On examination a tender oval swelling was found on the 
right side and separated from the uterus. At operation the sw'elling was 
found to be a cystic ovary adherent to the tube. 


Puerperal Insanity. — Jones (Transactions of the Obstetrical Society of Lon- 
don, 1903, part i., vol. Ixv.) contributes an extensive paper, giving the results 
of his experiences in 259 cases of puerperal insanity, of tvhich 1 20 were dur- 
ing the puerperal period, 83 during lactation, and 56 during pregnancy. 

From these cases he concludes that the insanity of pregnancy is more 
common where the pregnancy is illegitimate and in the first confinement. 
Acute melancholia with suicidal symptoms was present in 41 per cent, of 
these cases. During the early months insanity is less acute than when tb.e 
patient becomes insane just before her labor. The sex of the child has no 
influence upon the occurrence of insanity. 

Puerperal insanity occurs after the first confinement in 33 per cent , and 
usually develops suddenly. During lactation the symptoms are those of 
general physical exhaustion, with great depression. It has a tendency to 
become chronic. Low forms of inflammation, thrombosis, gangrene, and 
phthisis are seen during the insanity of lactation. Suicidal and infanti- 
cidal tendencies are also common where insanity began more than six weeks 
after labor. 

Early symptoms are loss of sleep and headache, which should give warning 
of mental breakdown. Delirium with hallucination, ending in restless mania, 
is characteristic of this variety. 

Heredity is more pronounced in the maternal line in puerperal and lacta- 
tional insanity, and is equally pronounced in the insanity of pregnancy. A 
history of previous hysteria is often given. 

The pathology is that of heredity and stress. It is possible that a toxin is 
present where stress is the important factor. 

As regards prognosis, cases of insanity during early pregnancy improve as 
confinement approaches, whereas those of late pregnancy grow worse during 
the puerperal state. Kecovery often ensues and improvement is often rapid, 
recovery being complete in from four to five months. 

All cases presenting headache and sleeplessness must have absolute rest, 
and quiet and sleep must be procured. If possible patients should be kept 
at home, and suicidal and infanticidal impulses must be guarded against. 
The presence of the patient’s husband aggravates the symptoms. The diet 
should be liberal and stimulating, and change of air and scene is necessary 
when cases tend to become stuporose. Menstruation is a sign of mental 
improvement. So far as drugs are concerned iron and purgatives are 
valuable. 

So far as the frequency of childbearing insanity is concerned, statistics 
show that among private patients about 7 per cent, of those women insane 
become so during the childbearing period; while among ward patients the 
percentage rises to 8 or 10. It is estimated that one case of insanity occurs 
for each 1100 births. Other authorities state that the ratio may varj’ from 
1 in 400 to 1 in 700. 
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Sterility Due to the Male.— Badin {Zentralblatt f. Gtjndkologie, 1903, No. 
26) examined the semen of the husband in 200 cases of sterility in which no 
cause could be found in the wife. His conclusions were as follows : (1) In 36.5 
per cent, there was azoospermia, and in 19 per cent, oligonekrozoosnermia. 
(2) Of the cases of azoospermia, 63.3 per cent, were due to gonorrhoea 
acquired before marriage. (3) In over one-half of the cases the husband was 
suffering from the disease at the time of marriage. (4) Latent or manifest 
gonorrhoea is the most frequent cause of sterility. 


Gastric Disturbances Due to Pelvic Lesions.— Liopet {L^jons Thesis; 
abstract in Zentralblatt f. Oynahologie, 1903, No. 26) affirms that statistics 
show that over 90 per cent, of women with pelvic trouble sufl’er from gastric 
disturbances. The cause is either reflex or mechanical, the latter being due 
to adhesion of the omentum to the inflamed uterus and adnexa, thus causing 
traction on the greater curvature of the stomach, gastroptosis, and even a 
bend of the duodenum. The first class of cases is to he treated on general 
principles, the latter by laparotomy and separation of the adhesions. Drain- 
age should, of course, be avoided. 

Adenomyoma of the Uterus.— Futh {Zentralblatt /. Gyndkologic, 1903, 
No. 21) reports at length the case of a virgin, aged thirty-four years, who 
entered the hospital with a tumor the size of the fist, which grew from the 
lower uterine segment posteriorly and perforated the vaginal fornix, where it 
appeared as an ulcerating mass, bleeding easily. The diagnosis of cancer 
was made, and the uterus and upper part of the vagina were extirpated by 
the abdominal route. Although the broad ligaments were infiltrated, the 
adnexa and pelvic glands were not involved. On account of the firm attach- 
ment of the neoplasm to the rectum, portions were left behind on the wall of 
the gut. The patient made a good recovery and was free from recurrence 
nine months after operation. 

Microscopically the tumor showed a myomatous tissue filled with gland- 
ular structures. No invasion of the uterine or vaginal mucosa was noted. 
In one ovary, which was adherent to the mass, the same glandular ingrowths 
were found. The writer infers that the glandular element was derived from 
Muller’s ducts. He discusses the question of malignancy, referring to cases 
in which Recklinghausen, Roily and others found a transition to adenocar- 
cinoma, and suggests the name myoadenoma malignum as appropriate for his 
own case. 
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Sarcoma of the Uterus in a Child.— Bluhm {Archivf. GynaMogie, Band 
Ixviii., Heft 2) reports an interesting case of sarcoma of the cervix uteri in a 
child, aged eleven years, the only symptom being an occasional slight bloody 
discharge from the vagina, so that no examination was made for nine months. 
Vaginal hysterectomy was successfully performed, after making an incision 
according to Schuchardt’s suggestion. The patient' made a good recovery, 
and had no recurrence two months later, though the inguinal glands were en- 
larged at the time of the operation. The writer argues from this case that, 
while there are serious objections to making vaginal examinations in children, 
the persistence of bleeding from the genitals without a history of trauma 
should at once awaken suspicions of the presence of sarcoma and lead to a 
careful investigation. Harcosis and, if necessary, incision of the vagina are 
justifiable. Every cervical polypus in a child should be examined micro- 
scopically, since the importance of an early radical operation in sarcoma is 
self-evident. 

Gauze Pad in Peritoneal Cavity.— Kayser {Archivf. Gynakologie, Band 
Ixviii., Heft 2) reports a case in which, after removing a piece of gauze which 
had remained in the cavity for two months, he was obliged to resect the in- 
testine in three places, the patient eventually making a perfect recovery. 
The writer reports 17 cases in which gauze was left after operation, only one 
of which terminated fatally. In 9 the foreign body was discharged sponta- 
neously, in 8 removed by operation, but in none were such extensive lesions 
.found as in the case reported. 

The writer believes that, although the dangers to be apprehended from the 
presence of an aseptic pad are much less than those due to other foreign 
[bodies, an attempt should always be made to remove them instead of waiting 
'for nature to expel them, as Boldt advises. (To this list may be added the 
|three cases reported by us, in which pads were removed through the abdom- 
inal wound. — H. 0. 0.) 

The Function of the Corpus Luteum.— Feaenkel {Archiv f Ggnakologie, 
Band Ixviii., Heft 2), from a series of observations at the operating-table and 
experiments on animals, concludes that menstruation depends directly upon 
the secretory activity of the corpus luteum, and not upon the pressure of 
the ripe follicle upon the nerves of the ovary. The corpus luteum is really 
a gland, secreting a substance which supplies to the uterus the nourishment 
necessary to preserve its functional activity, and also helps to diminish the 
climacteric disturbances which are so marked in women whose ovaries have 
been removed. Hence the importance of preserving the corpus luteum of 
pregnancy, and of performing ovariotomy only when absolutely necessary and 
after the fourth month. The writer having inferred that the corpus luteum 
must contain the active agent, was led to administer the dried substance from 
non-gravid cows, which he calls " lutein,” in doses of four .and one-half 
grains, repeated thrice daily. The indication in a series of fifteen cases were 
dysmenorrhcea and climacteric phenomena in which flushing, headache, and 
palpitation were prominent. These were relieved in each instance without 
any unpleasant effects being noted. 

The writer recommends this remedy as being not only superior to oophorin, 
but much cheaper. 
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A Mechanical Treatmentof Whooping-Cough,— Jacob Sobel [Archives 
of Pediatrics, June, 1903, p. 448) calls attention to a method of controlling 
the paroxysm of whooping-cough, which was first suggested by Naegeli 
[Correspondemhlatt /, Schweizer Aerzte, 1889, Band xix., S. 417). It consists 
in pressing forward the lower jaw as is done in anffislhetization. He reports 
the results of his trial of this method in ninety-six eases, ranging in age from 
three months to eight years. No selection of cases was made, the children 
being taken as they came ; all grades of severity and all stages were observed. 
Of this entire number but nine failures were recorded — that is, nine in which 
the method had absolutely no effect on the paroxysm at the times of the 
child’s visit to the dispensary. In the remainder there never was a time 
when the reporter could not control the paroxysm and the oncoming whoop 
by pulling the lower jaw downward and forward. In infants and young 
children the method seemed less efficacious than in the older ones ; they were 
more easily frightened, and thus the severity of the paroxysm was increased 
or another precipitated. In some young children, however, it acted remark- 
ably well. In two cases of the series severe epistaxis would occur during a 
paroxysm; in these the method acted well and the bleeding was controlled. 

According to Naegeli this manosuvre is performed somewhat differently 
according as the operator stands in front or behind the patient. When in 
front he placed the index and middle fingers on the rami in front of the ear, 
the thumbs on the chin, and with a forcible but gentle pull and pressure he 
pushed the lower jaw downward and forward. If the mouth was opened and 
the tongue extended he placed the thumb or index fingers in the region of 
the canines, the remaining fingers on the body of the lower jaw, and thus 
pulled downward and forward. Very frequently he placed only the thumb 
or index finger back of the lower incisors, the remaining fingers of that hand 
under the chin, and then manipulated the lower jaw, keeping the other hand 
on the forehead for counterpressure. 

When behind the patient he placed both thumbs against the angles of the 
jaw, the index fingers on the zygomatic arch, the remaining fingers on the 
chin, and thus pushed downward and forward ; or the index fingers were 
placed in the mouth behind the canines, and thus aided in the manipulation. 
When the low’er jaw had been raised the patients were directed to take a 
deep breath (older children). 

Sobel has found that a single method answers every purpose. When in 
front of the child he places the flexed index and middle fingers against the 



PEDIATRICS. 


931 


angle of the inferior maxilla, the thumbs beside the nose, and then pulls 
downward and forward. If behind the child he places the flexed index and 
middle fingers against the angle of the jaw, the thumb along its body, the 
remaining fingers beneath it, and thus manipulates by pulling downward and 
forward. Naegeli stated that with this treatment the disease assumed a 
milder character, there was no vomiting, bleeding, or complications due to 
increased blood pressure, the course of the disease was shortened, and the 
nights were not disturbed. 

Naegeli considered the effect of this manipulation due, first, to reflex 
action, producing a relaxation of the tonic muscular contraction, and, sec- 
ondly, to mechanical action, which, by raising the entire larynx and the 
hyoid bone, elevates the epiglottis, and perhaps opens the rima glottidis. 
The only contraindication to the use of this method is the presence of food 
in the mouth or oesophagus. 

Sobel thinks it advisable to try this manoeuvre in other spasmodic coughs 
and laryngeal spasms (laryngismus stridulus, pressure of enlarged cervical 
and bronchial glands, influenza, and glottic spasm in catarrhal laryngitis), 
though his experience has seemed to show that it is far less efiicacious in 
these conditions than in whooping-cough. 


A Contribution to the Study of the Summer Diarrhoeas of Infancy.— 
J. H. Mason Knox {Journal of the American Medical Association, July 18, 
1903) gives the results of his investigations in a series of cases of infantile 
diarrhoea treated at the Thomas Wilson Sanitarium, near Baltimore. Special 
note is made of the bacteriological findings from the stools, this work having 
been done by Duval and Bassett, From the stools of forty-two of fifty-three 
patients, mostly under one year of age, the B. dysenteric (Shiga) was isolated. 

These were selected cases, in which the stools contained considerable 
mucus and blood ; but later in the summer the stools of twenty-five consecu- 
tive cases were carefully examined and the B. dysenteric found in nineteen 
instances. All these latter cases exhibited some form of intestinal disorder. 

In order to determine the presence or absence of the bacillus in normal 
stools the discharges of twenty-five babies, ranging in age from seven weeks 
to two years, suffering from no intestinal derangement, were subjected to a 
careful examination. In none of these cases was the Shiga bacillus found. 

The technique employed in isolating the organism was essentially that 
used by Dr, Flexner in the Philippines. The bacilli were studied cultur- 
ally on the various media, and their agglutination reaction tested with serum 
from the same patient, the sera from other patients, and with anti-dysenteric 
serum. 

This agglutinating action of the blood serum for the specific organism was 
a great assistance in the successful isolation, but the technique requires more 
than usual skill, as far wider variations in the amount of agglutinin in the 
sera from various patients seem to pertain than in the case of typhoid fever. 

The value of the agglutination reaction clinically cannot be asserted as 
yet positively. The author was able to obtain ten positive results from thir- 
teen cases tested during the first week of illness. As the reaction persists in 
the chronic cases for weeks or months, it is in this class of cases that tlie 
blood tests may prove useful. 
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In several cases of the series a diagnosis was made on the basis of a positive 
blood reaction, and a dysentery bacillus was afterward isolated from the stools. 

The importance of the finding of this bacillus is evident, as it brings a 
series of diarrhceal cases in infants into relationship with an organism that 
is the proven exciting cause of certain varieties of severe intestinal disease 
in adults. 

A detailed account of the series from a clinical aspect is given, and with it 
the notes of several cases. 

In symptomatology and pathology the series differed in no way from the 
ordinary “ summer diarrhoeas,” and there was nothing to suggest that the 
cases belonged to an isolated group. 

In regard to the method of propagation, the milk served these patients 
was probably the source of infection, but as the dysentery organism is 
related biologically to the colon bacillus and the typhoid bacillus, which are 
usually conveyed to man through water, that very general source of infec- 
tion must also be suspected. 

The majority of the cases of the series were given unboiled city water, and 
of particular interest were four infants ill with this specific diarrhoea, exclu- 
sively breast-fed, but to whom unboiled water was given between nursings. 

The author draws the following conclusions: 

1. The diarrhceal disorders of a large series of children treated in the 
Thomas Wilson Sanitarium during the summer of 1902 were produced by a 
bacillus thought to be identical with the B. d3'senteriaj (Shiga). 

2. The cases in this series presented the clinical and pathological features 
of the several forms of the summer diarrhoeas of infancy. 

8. There is good reason for the confidence that a proportion, and probably 
a large one, of the so-called summer diarrhoeas of infancy is caused by the 
B. dysenteriffi (Shiga). 

4. A confirmation of the work of Duval and Bassett, by establishing the 
etiology of this yearly epidemic among infants, will make possible the use of 
more intelligent measures to control and suppress it. 

5. More success can be expected from prophylactic measures and from 
medicinal and serumtherapy than ever before. 


The Leucocytosis of Measles and of Rubella.— Plastenga {Arch, de M'ed. 
dec Enjants, 1903, vol. vi. p. 129) has examined the blood in thirteen cases of 
measles and in nine cases of rubella, and concludes that the leucocyte for- 
mula is the same in the various stages of these two diseases. 

During incubation there is a decided hyperleucocytosis of the neutrophile 
polynuclear leucocytes. This is followed during the exanthem by a very 
marked hypoleucocytosis of these same elements, which, in certain cases, is 
accompanied by a lymphocytosis at the same time that one finds a general 
adenopathy of the lymphatic ganglia. After the exanthem the number of 
leucocytes, if the case is uncomplicated, returns to normal. 

In the author’s opinion these results confirm the older view that measles 
and rubella are not two distinct diseases. One can admit, he argues, that 
the difierences in the clinical appearance of these two eruptive fevers are due 
to different degrees in the virulence of the germs, or to a difference in the 
port of entry of the infection in the two cases. 
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tween measles and rubella, this conclusion, based solely on a similarity of 
blood reactions in the two diseases, illustrates the danger of too mnch hema- 
tology. — E d.]. 
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Experimental Fat Necrosis.— Wells {Journal of Medical Research, 190,3, 
vol. iv. page 70) has found that fat necrosis can be produced with con- 
stancy, especially in cats and dogs, by intraperitoneal injections of extracts 
of hog’s pancreas or of ordinary commercial pancreiitin. Such extracts, 
moreover, are active either in weak acids, alkalies, or in water. Preparations 
of carica papaya, or of simple alkaline solutions, did not produce fat necrosis. 
When the pancreatin was heated for five minutes at temperatures between 
65° and 70° 0. the power to produce fat necrosis was much reduced, and 
above 71° 0. it was entirely destroyed. These observations pointed to enzyme 
action as a source of the condition. The exact pancreatic enzyme, which 
was the cause of the fat necrosis, could not itself be isolated. It was found, 
however, that trypsin, weak in or devoid of lipase, did not produce this con- 
dition, and that, likewise, lipolytic extracts of hog’s liver and cat’s serum 
were entirely inactive. Moreover, negative results were obtained with a 
mixture of pancreatic trypsin and lipolytic extracts of liver. It was not 
liossible to obtain pure pancreatic lipase, so that the action of this enzyme 
alone could not be studied. Extracts of fresh dog’s pancreas, however, 
which possessed lipolytic power, but which were almost devoid of tryptic 
power when injected, caused definite fat necrosis; but if to such extracts an 
emulsion of duodenal mucosa were added, by which means the tryptic activity 
is greatly increased, no fat necrosis occurred. Thus it appeared that as the 
pancreatic extracts lost their lipolytic action, their power to produce fat 
necrosis also diminished ; and the author believes it highly probable that 
the lipase is in some way highly essential to this particular property of the 
pancreatic extracts. Besides the mfravitam experiments, many of the feat- 
ures of fat necrosis could be produced with pancreatin in animals after 
death, and also in vitro. The dissemination of the fat necrosis outside the 
abdominal cavity was sometimes observed as early as twelve hours after 
intraperitoneal injections, and it was thought that through the lymphatics 
this spreading was accomplished. From a study of the progressive changes 
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which took place during the production of fat necrosis it was found that the 
first alteration consisted in death of the fat cells, while not until later did the 
fat-splitting occur and the formation of crystalline products appear. The 
author concludes, therefore, that the fat-splitting is subsequent to and not the 
cause of the necrosis. The fat necrosis proceeded but for a very few hours 
at any one point, for the extension seemed to be limited by a zone of leu- 
cocytes, the ultimate function of which appeared to be the absorption of the 
products formed. 

Finally, the mere presence of fat necrosis did not seem to be detrimental 
to the lives of the animals, and healing was possible by a proliferation of the 
connective tissue from the margins of the areas. — W, T. L, 


A Contribution to the Pathology of Balantidium (Paramsecium) Coli. — 
Klimenko (Beiirage zur Path. Anal, u zur Allg. Path., 1903, Bd. sxxiii. 
p. 281) discusses this subject and describes a case of fatal infection by the 
balantidium coli. The patient suffered with severe diarrhoea, followed by 
anfemia. Blood and mucus were constantly present in the stools. Parasites, 
frequently enclosing red blood cells, were, on several occasions, found in the 
freshly-evacuated feces. At autopsy the mucous membrane of the colon 
proved to be greatly swollen and congested, while a large amount of mucus 
covered it. Several ulcers, sometimes reaching to the muscular coat, were 
seen in the large intestine. Microscopically there was an acute inflamma- 
tion of the mucous and submucous coats, with small areas of necrosis and 
hemorrhage in these situations. The infusoria were found, in great abun- 
dance, distributed through practically all of the coats of the intestinal wall, 
but were most numerous in the mucosa and submucosa. The author con- 
cludes that the balantidium coli must be regarded as the cause of certain 
diarrhmas. At first the organisms by their motion produce a diarrhoea from 
a mechanical irritation of the mucosa. Whether they are still motile after 
penetrating the wall of the colon is doubtful. 

Finally, they give rise anatomically to a catarrhal or ulcerative colitis, but 
it is as yet uncertain whether the parasites alone are answerable for all the 
intestinal changes, or whether the schizomyces, also, have some part in the 
process. It is very probable that the balantidium reproduces in the intestinal 
wall. Since the infusoria may gain entrance into the bloodvessels, it is not 
improbable that they form emboli in the various organs, and especially in the 
liver and lungs. It cannot as yet be determined whether they produce the 
anatomical lesions principally through their mechanical action or through 
a chemical irritation. — W. T. L. 


Farther Observations on the Reaction of Bacillus Pestis in Plague. — 
Row {British Medical Journal, 1903, No. 2210, p. 1076) has investigated the 
factors concerned in the bacteriolytic properties of blood serum from conva- 
lescent plague patients. The serum when first removed is highly bacterio- 
lytic for B. pestis, but either after heating at 56° G. for a few minutes, or 
after standing at room temperature for several days, the serum becomes 
entirely inactive. Fresh rabbit’s serum, w'hich in itself is not bacteriolytic 
for B. pestis, was added to the heated serum from convalescent plague 
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patients, and the mixture proved capable of destroying large numbers of 
B. pestis. The antipesteux serum of Eoux was comparable to heated serum 
from plague convalescents, containing large amounts of immune body, but 
no complement. The author believing that the efficacy of the antipesteux 
serum was dependent upon its reactivation in the body by the complement of 
the individual, made experiments to determine the complement content of 
the blood of very ill or dying plague patients. It was found impossible to 
reactivate either serum from convalescent cases or the artificial immune 
sera by the addition of fresh serum from dying patients. Not only was this 
true, but the fresh serum appeared to have an inhibitory effect upon the 
action of fresh rabbit’s serum, for when the fresh rabbit’s serum and serum 
from dying plague cases were both added to immune serum, the reactivating 
power of the fresh rabbit’s serum was annulled and the mixture became in- 
capable of destroying B. pestis. The author concludes, that in cases dying 
of plague, the complement is not only decreased, but an anti complement is 
formed. These results, he believes, explain the failure of the artificially pre- 
pared antiplague sera to affect the course of plague when given late in the 
disease. 


±lXVxl£iiNl!i AINU rUlSljlVJ lUfiAOjlU, 


UNDER THE CHARGE OF 

OHAELES HAEEINGTON, M.D., 

ASSISTANT PROFESSOR OF HYGIENE. HARVARD MEDICAL SCHOOL. 


Scarlet Fever, Diphtheria, and Aphthous F ever from Infected Milk.— 
An outbreak of undoubted scarlet fever, due to infected milk, is reported by 
Ekholm [Zeitschrift fiir klinische Medicin, xlix.. Nos. 1-4). Six families sup- 
plied with milk from the same source were invaded by the disease, and inves- 
tigation showed that at the farm from which the milk was derived the milk- 
ing was done by a milkmaid who, shortly before, had been treated for a 
phlegmonous angina. Another outbreak attributed, like the celebrated 
“ Hendon epidemic,” to diseased cows, recently occurred in Lincoln, Eng- 
land. All of the cases, forty in number, were patrons of a dairy at which 
the cows were found to be afflicted with a vesicular eruption on the teats and 
elsewhere. The majority of the patients were seized on the same day, the 
symptoms being sore throat, vomiting, and sometimes diarrhoea, with, in 
many cases, a scarlatiniform eruption on the third day, followed a week later 
by desquamation. In one household no less than fourteen persons were 
seized, but not one of them, or of the others who sickened, was seriously 
affected. 

Five cases of diphtheria have recently been traced by Dr. A. K. Chalmers, 
M. 0. H. for Glasgow, to milk from a farm conducted by a farmer whose 
throat was found to he affected with an abundance of B. diphtherim, but who 
at no time had had any definite symptoms of the disease, nor had considered 
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himself to be seriously ill. That the number of cases among his patrons 
was no larger was supposedly due to the fact that only occasionally had he 
personally milted the cows. 

During the recent epidemic of foot-and-mouth disease in New England, 
Dr. E. F. Brush [Journal of the American Medical Association, June 20, 1903) 
found that at Concord, Massachusetts, where 327 cattle had been killed 
because of the disease, but one owner of the infected animals was a milk 
peddler, and his was the first herd in which the disease was discovered. 
Among his customers four persons were found who were ill : An old gentle- 
man and his wife, with slight fever and nausea ; their son, with mild aphthm 
and herpetic eruption, and a middle-aged woman, with a very sore mouth 
and characteristic vesicular eruption of aphthre. At Lawrence he found a 
family of five children, all of whom had aphthre after drinking milk sup- 
plied by a dealer whose cows were shortly afterward condemned. Four of 
the children had sore mouth, alihough not ver}' sick, but the fifth was very 
ill, with vomiting, diarrhma, and fever. The tongue and lips were very much 
swollen and covered with blisters. After four days of sickness, convulsions 
appeared, but ceased when a change was made to another dealer. A case of 
the disease in a child, aged thirteen months, is reported by Josias [Gazette 
hebdomadaire de Medeeine et de Chirurgie, duns 1, 1902), who traced the trouble 
to a dairy where the disease existed among the cows. 


I Cigar Stumps and Tuberculosis.— That stumps of cigars that have been 
; smoked by consumptives can transmit tuberculosis immediately after they 
! have been smoked, and even two weeks afterward if they have been kept in 
j a dry place, has been shown by L, Peserico (Archiv fur Hygiene, xliv. p. 189). 
i If kept in a moist place they lose their infectiveness after about ten days, 
I because it seems that the water dissolves something from the tobacco which 
I destroys the virulence of the tuberculous organisms, although it does not 
I take away their vitality. Examination of cigars as bought in the shops, 
I with respect to the presence of the tubercle bacillus, gave no positive results, 
j The content of germs in cigars and cigarettes shows that these are neither 
i abundant nor very various. Moulds and potato bacilli are first in abundance, 

• then come several species of proteus and pus cocci, the presence of which 
'can explain several purulent affections for which smokers are sometimes 
iinclined to blame their cigars. 


Purification of Water in the Field.— The requirements of any quick 
chemical method of purification of water are, according to Nesfield [Public 
Health, July, 1903, p. 601), certainty of effect; the imparting of no taste to 
the water ; absence of any noxious chemical substances in the water ; and 
adaptability to foreign travel — that is, the agents employed must be easily 
carried and not prone to change on keeping. By experiment he demonstrated 
that 0.125 g. of chlorine is sufficient to sterilize, within five minutes, a litre of 
water infected with broth cultures of B. coli, B. typhosus, and Shiga's dysentery 
bacillus. After the process of sterilization is completed the free chlorine can 
be removed by means of commercial sodium sulphite, the resulting compounds 
being sodium sulphate and hydrochloric acid, the latter in turn becoming 
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neutralized at once by the alkali present in the commercial sulphite. One 
hundred grams of chlorine will suffice to sterilize 176 gallons of water, 
and will require 177.46 grams of sulphite for neutralization. The gas can 
be stored in liquid form in lead-lined iron cylinders having a jet with a very 
fine capillary canal controlled by a tap. The sulphite may be made into 
tablets or cakes. For use in water-bottles, tablets containing 1.5 grains of 
bleaching-powder and 0.5 grain of sodium bicarbonate may be employed. 
These evolve nascent chlorine when placed in water, and will sterilize a pint 
of water within ten minutes. The chlorine and its resultant bad taste may 
be removed by a fourth of a grain of sodium sulphite, which he recommends 
to be used in the form of tablets coated with a film of gelatin, which will 
dissolve in ten minutes. The chlorinating and the sulphite tablets may be 
introduced together, the latter beginning to act when the former has serv^ed 
its purpose, and the water is thus made sterile and tasteless in fifteen 
minutes. 


Disinfectant Properties of Corrosive Sublimate and of Alcohol.— The 
practical value of corrosive sublimate in solutions of 1 : 1000, 1 : 5000, and 
1 : 10,000 has been investigated by Habrington and Walker {Boston Medi- 
cal and Surgical Journal, April 23, 1903, p. 435), who employed as test 
objects silk threads impregnated with bouillon cultures of B. typhosus, B. 
diphtheria, staphylococcus pyogenes aureus and albus, and B. coli communis, 
B. pyocyaneus, and B. anthracis. The threads were used in both the wet 
and dried state. Following are their conclusions: (1) Different species of 
pathogenic bacteria and different cultures of the same species vary very 
greatly in their resistance to the action of corrosive sublimate. (2) With 
some species resistance is diminished in a remarkable degree by a condition 
of dryness, so that even the 1 : 10,000 solution can bring about sterility in a 
very short time. But some species are not materially affected in this respect 
by dryness. (3) Corrosive sublimate in as weak solution as 1 : 5000 is inef- 
fective against the common pathogenic bacteria, including the pus organisms, 
when they are moist, excepting after prolonged contact. Since fifteen min- 
utes’ contact is not sufficient for the destruction of B. coli communis, B. 
pyocyaneus, and staphylococcus pyogenes albus in the moist state, or of 
staphylococcus pyogenes aureus, whether moist or dry, the use of this and 
of weaker preparations in surgical work and for irrigation and similar pur- 
1 poses should be abandoned. (4) Corrosive sublimate in the 1 : 1000 solution 

I is very slow in its action on some of the commonest of the skin bacteria, and, 
since under the most favorable conditions more than ten minutes’ contact 
I may be necessary for it to kill staphylococcus pyogenes albus, it should not 
; be relied upon to any great extent to insure sterility of the hands or of instru- 
ments. The mere dipping of the hands for a few seconds into solutions of 
this strength can serve no useful purpose, but, on the contrar 3 % can lead to 
much harm bj’- inducing a false sense of security. In order to produce sterility 
of the hands through the use of this preparation, absolute dryness of the 
bacteria present would be essential; but a condition of the skin which would 
insure such dryness would also insure the bacteria not on the very surface 
against contact with the poison. (5) Corrosive sublimate in any of the 
strengths commonly emplo 5 ’'ed is a much overrated disinfectant, and under 
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[ the best of conditions is so uncertain in its action that it would be of advan- 
I tage to abandon its use altogether in surgery. 

The same observers (Ibid., May 21, 1903, p, 548) studied the germicidal 
/ power of alcohol in various dilutions, namely, 15, 20, 25, 30, 40, 50, 
60, 70, 75, 80, 85, 90, 94, and 99 per cent, against the same organisms, 
and came to the following conclusions : (1) Against dry bacteria, absolute 
alcohol and ordinary commercial alcohol are wholly devoid of bactericidal 
power, even with twenty-four hours’ direct contact, and other preparations 
of alcohol containing more than 70 per cent, by volume are weak in this 
1 regard, according to their content of alcohol — the stronger in alcohol, the 
i weaker in action. (2) Against the commoner, non-sporing, pathogenic bac- 
i teria in a moist condition any strength of alcohol above 40 per cent, by volume 
I is effective within five minutes and certain preparations within one minute. 

I (3) Alcohol of less than 40 per cent, strength is too slow in action or too 
uncertain in results against pathogenic bacteria, whether moist or dry. (4) 
The most efiective dilutions of alcohol against the strongly resistant (non- 
I sporing) bacteria, such as the pus organisms in the dry state, are those con- 
j taining from 60 to 70 per cent, by volume, which strengths are equally efficient 
against the same organisms in a moist condition. (5) Unless the bacterial 
envelope contains a certain amount of moisture it is impervious to strong 
lalcohol ; but dried bacteria, when brought into contact with dilute alcohol con- 
jtaining from 30 to 60 per cent, of water by volume, will absorb the necessary 
(amount of water therefrom very quickly, and then the alcohol itself can 
(reach the cell protoplasm and destroy it. (6) The stronger preparations of 
ialcohol possess no advantage over 60 to 70 per cent, preparations, even when 
'the bacteria are moist; therefore, and since they are inert against dry bac- 
Jteria, they should not be employed at all as a means of securing an aseptic 
condition of the skin. (7) Provided the skin bacteria in the deeper parts 
can be brought into contact with disinfectants, alcohol of 60 to 70 per cent, 
strength may be depended upon usually, but not always, to destroy them 
within five minutes. 


• Uaf/ce to Contributors , — AU communications intendedforinsertion in the Original 
Departmentof this Journal are received only wilh the distinct understanding that they 
are contributed exclusively to this Journal. 

CJontributions from abroad written in a foreign language, if on examination they 
are found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form will, if desired, be furnished 
to authors, provided the request for them be written on the manuscript. 

All communications should be addressed to — 

De. Fkancis R. Packaed, 1831 Chestnut Street, Philadelphia, U. S. A. 
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fessor of Hygiene in the Medico-Chirurgical College, Philadelphia. 
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the nature of blood diseases. The work should be of great value, not only as a manual 
for students of hematology, but also as a work of reference on the pathology of the 
blood . — Boston Medical and Surgical Jouinal. 

The author has succeeded in giving a practical account of the changes in the blood 
and the relation between these changes and morbid states of the system, and the 
bearings on diagnosis aitd treatment are obvious and direct . — Buffalo JM ediciil Journal. 

New {2d) edition, thoroughly revised; octavo, 4g2 pages, with 43 engtavings and 
18 full-page plates in colors. Cloth, $3 50. 
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THIRD EDITION, REVISED AND ENLARGED. 

Dudley’s Gynecology. 


A Treatise on the Principles and Practice of Gynecology. By E. C. Dudley^ 
A.M., M.D,, Professor of Gynecology in the Northwestern University 
Medical School, Chicago. 

- The marked success of this book is owing to its reduction of Gynecology to a 
rational basis and its consequent simplification of the subject. It requires a master's 
hand to simplify in this way;, but once done, others can attain the mastery. Everything 
in this work bears on practice. The author has again revised the book thoroughly to 
date, enriching the already notable series of illustrations in black and colors with many 
new engravings and plates, especially emphasizing those showing the steps of operations. 
Octavo, 756 pages, zoiih 474 illustrations, of which 60 arc in colors, and 22 full-page 
colored plates. Cloth, $5.00 net; Leather, $6.00 net; Half Morocco, $6.50 net. 


THIRD EDITION, REVISED AND ENLARGED. 

Park’s Surgery. 

A Treatise on Surgery. By American Authors. For Students and Prac- 
titioners of Medicine and Surgery. Edited by Roswell Park, M.D,, 
Professor of Surgery in the University of Buffalo. 

America leads the world in practical Surgery. In this book men of national repu- 
tation have united with Professor Park to cover authoritatively the whole range of 
surgical science and practice according to the latest developments. To simplify and 
explain so that everything can be readily found, understood and applied — these are the 
tests which make a book priceless in the service it will render. Professor Park has 
made this result certain by building this volume with masterly simplicity of plan and 
detail In a natural order everything has its place, and is in it. So in this volume the 
principles, the facts, the reasons, are first stated, then the practice, the applications. 
Wherever language can be aided with pictures they are lavishly introduced. 

The authors, being teachers in large colleges as well as jjractical surgeons, have 
written in a manner answering all needs of students and practitioners. Park's Surgery 
was thus assured of a double demand from the outset, and the consequent low price 
combined with intrinsic merits have brought it to a third edition in five years. It has 
been revised thoroughly to date, and considerably enlarged both in text and illustrations 
in black and colors. 

Complete in one imperial octavo volume, 1,407 pages, 6g2 engravings, 64 full- 
page plates in colors and monochrome. Cloth, $7.00 net; Full Leather, $S.oo 
net. ^ Also hound in 2 vols.: Vol. I, General Surgery and Surgical Pathology, 
Cloth, $3.75 net; Vol. 11 , Special or Regional Surgery, Cloth, $3.75 net. 


Herter’s Chemical Pathology. 

Lectures on Chemical Pathology in Relation to Practical Medicine. By 

Christian A. Herter, M.D., Professor of Pathological Chemistry in 
the University and Bellevue Medical College, New York City. 

^ Disease, like health, depends directly upon chemistry, a fact always obvious, but 
hithmo almost disregarded. _ Dr. Hertcr’s book comes like a pioneer, but it clears a 
broad_ path through the subject over which others can travel with facility. He has 
explained in a most lucid and practical way the chemical basis of various diseases, 
'’’fomiation on the chemistry of normal functions to mark the 
the physician^ could be proposed which bears more directly upon the duties of 

i2mo, 454 pages. Cloth, $1.75 net. 

PHILADELPHIA: » 7^ 
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FOURTH EDITION. THOROUGHLY REVISED. 


Musser’s Diagnosis. 

A Practical Treatise on Medical Diag- 
nosis, for the use of Medical 
Practitioners and Students. By 

John H. Musser, M.D., Professor 
of Clinical Medicine in the Medical 
Department of the University of 
Pennsylvania, Philadelphia. In one 
very handsome octavo volume of 
1104 pages, richly illustrated with 
250 engravings and 49 full-page 
colored plates. 

Clothe $6.00; Lcatlie7 , $j.oo; 

Half Morocco, $7.50, net. 

PUBLISHERS* NOTE 

A great work, the accepted and ultimate 
authority on its great subject. It points the 
way to precision in diagnosis and explains all 
the modern methods, physical, clinical, bac- 
teriological and chemical, by which the identi- 
fication of disease has been raised to an exact 
science. It is a complete library on the subject 
in a single pair of covers. Four editions testify to its usefulness 
strated with engravings and plates in black and colors. 



JOHN H. MUSatK. M.D. 

President of the American Medical Association; 
Professor of Clinical Medicine, University 
of Pennsylvania, Philadelphia; Author 
of Mtisscr’s Medical Diagnosis, 


It is superbly illus- 


REVIEW NOTICES 

In view of the fact that no work has done so much to put the science of Diagnosis 
upon a firm, practical basis, pointing out clearly the best and most modern methods of 
precision, both clinical and laboratory, it is not surprising that Musser’s Medical 
Diagnosis has become the leading and .standard book on its subject. — The Canadian 
Practitioner. 

To no more trustworth}*, authoritative, modern book can the practitioner refer 
in times of anxiety and doubt. — Buffalo Medical Jo^irnal. 

Its distinguished author brings to its preparation not only a complete knowledge 
of medical literature, but also practical experience. It is, by long odds, the most 
exhaustive of all works on medical diagnosis now before the profession. Not only 
does it deal with symptomatic diagnosis, but with laboratory methods for the 
study and investigation of disease for diagnostic purposes, so that it may be considered 
in many respects a complete practice of medicine as well as a work on the differentiation 
of one disease from another. — The Therapeutic Gazette. 

Easily the leading work on medical diagnosis. An examination of the contents 
shows that it is up to date. That portion dealing with the diagnosis of diseases of 
special organs is especially complete, notably that dealing with diseases of the nervous 
system. — M edicine. 

That this is the most practical of all published works on medical diagnosis in the 
English language is, we think, now admitted by all. We do not not see how any part 
of it could be omitted without destroying much of its value, and for the practitioner 
who desires to keep abreast with the increase of knowledge on methods of diagnosis it 
fills every want. — The Montreal Medical Jo%irnal. 

For Sale by all Dealers In Hedical Books or sent carriage paid to any address on receipt of price. 

PHILADELPHIA: I Rmf Sc Co 

706-8.10 Sanson, street. LCa DrOlIierfe Ct VU. Ill Fifth Avenue. 
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LEA’S MEDICAL BOOKS 


Posey and Wright on the Bye, Nose, 
Throat and Ear. 


A Treatise on the Eye, Nose, and Throat Ear. For Students and Practition- 
. ers. By Eminent American and English Authors. Edited by William 
Campbell Posey, M. D., Surgeon to Wills Eye Hospital, Philadelphia, 
and Jonathan Wright, M. D., Laryngologist to the Brooklyn Eye and 
Ear Hospital, etc. 

The inclusion of Ophthalmology, Rhino-laryngology and Otology in a single volume 
is a peculiarly advantageous combination for practical purposes. The affections of these 
important organs are widespread and cognate, .and they form a large share of general 
practice. A new work by the highest authorities in America and Great Britain is there- 
fore certain to be welcomed for its usefulness, not only to specialists, but also to 
physicians at large. The positions held by its authors insure its wide adoption also as a 
text-book. On the certainty of this double demand, the publishers have felt justified 
in illustrating this great work lavishly and place its immense fund of written and 
pictorial information at a most moderate price. Special circular on application. 

Octavo. J.2S0 pages 7vith 650 engravings and 35 full-page plates, in color and mono- 
chrome. Cloth, $j.oo, net; leather. $8.00, net; half morocco, $8.50, net. Published 
also in two volumes : Volume I {Posey on the Eye), cloth, $4.00, net. Volume II 
( Wright on the Nose, Throat and Ear), cloth, $3.50, net. 


SECOND EDITION. REVISED AND ENLARGED. 

Coakley’s Laryngology. 

A Manual of Diseases of the Nose, Throat, Naso-Pharynx and Trachea. 

For the use of Students and Practitioners. By Cornelius G. Coakley, 
M.D., Clinical Professor of Laryngology in the University and Bellevue 
Hospital Medical College, New York. 

For the general practitioner or student this book is all sufficient, while the 
specialist will find it in the highest degree helpful as a convenient quick consultant 
In conjunction with Nettleship on the Eye and Bacon on the Ear, both of which have 
recently appeared in new and thoroughly revised editions. Dr. Coakley’s work furnishes 
a library upon these closely related subjects, eminently practical, compendious, trust- 
worthy and modern. • 

ismo, 556 pages, iii engravings, 4 colored plates. Cloth, $2.75, net. 


FOURTH EDITION. REVISED AND ENLARGED. 

Jackson on the Skin. 

The Ready-Reference Hand-Book of Diseases of the Skin. By George 
Thomas Jackson, M.D., Chief of Clinic and Instructor in Dermatology, 
College of Physicians and Surgeons (Columbia University), New York. 

In this new edition all advances in Dermatological knowledge are fully and clearly 
given ; the work shows careful revision and the addition of much new matter. 

That "Ready Reference’^ is not a misnomer is made evident upon examination, 
and in addition to its exceedingly handy arrangement, its clear descriptions, full and 
explicit directions for treatment, telling illustrations, convenient size and moderate 
price, all conduce to its great success as a text and reference work. 

i2rno, 617 pages, 82 engravings, j colored plates. Cloth, $2.73, net. 

706-8-V^^^5omTt«et. 1-63. BrOtllCrS & Co VORK: 

^ I,, Fifth Avenue. 


G 




NEW WORK. JUST READY. 


Starr on Nervous Diseases 


A Treatise on Organic Nervous Diseases. By M. Allen Starr, M.D., 
Ph.D., LL.D., Professor of Diseases of the Mind and Nervous System 
in the College of Physicians and Surgeons (Medical Department of 
Columbia University), New York ; Consulting Neurologist to the 
Presbyterian Hospital, St. Vincent’s Hospital, St. Mary’s Hospital for 
Children, etc. 

Dr. Starr has enriched this volume with his deductions from the careful study of 
the great quantity of pathological and clinical material that has accumulated during the 
past twenty years of his practice in this specialty, and gives without stint from his 
enormous experience. In addition to this, the extensive literature of the subject has 
by no means been neglected, and he has utilized in the presentation of each subject, 
the accumulated knowledge of investigators and specialists in every language. 

The publishers have spared neither care nor expense to present this excellent 
work in a suitable setting, and the superb series of engravings and plates harmonizes 
well with Dr. Starr’s admirable text. 

Octavo, 742 pages, with 275 engravings and 26 plates in colors and mono- , • 
chrome. Cloth, $6.00; Leather, $7.00, net. 


The State Board Examination Series 

Classified and Edited by R. J. E. Scott, A.M., M.D., Attending Physician 
Bellevue Dispensary and Attending Gynecologist Demilt Dispensary, 
New York. 

A series of seven handy, well-arranged, izmo volumes of about 200 pages each, 
bound in flexible cloth and printed on paper suitable for either pen or pencil, every 
other page being left blank for memoranda. The respective volumes cover the subjects of 

Anatomy {Ready) ; Physiology and Hygiene {Shortly) ; 
Chemistry (Ready) ; Surgery ( Shortly) ; Obstetrics 
{Ready); Pathology and Diagnosis {Ready); Practice, 

Materia Medica and Therapeutics {Ready) 

PRICE, PER VOLUME, SI. SO, NET. 

For the assistance of candidates coming before the State Board these volumes 
contain a complete list of the questions on their several subjects that have been asked 
since the creation of the Commission. The questions have been carefully classified, and 
data are given as to the years when they have been used before and the frequency of 
their repetition. In each instance an answer to the question is given, either in full or 
by an explicit reference to the page of the standard text-book wherein the specific topic 
is discussed. 

For sale by all dealers in Medical Books, or sent carriage paid to any address on receipt of price 

PHILADELPHIA: I ^ Rmf 

706-8-10 Sansom street. L-^Cd Wv/* 1 1 1 Fifth Avenlie. 
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••THE MOST PRACTICAL WORK ON SURGERY EVER WRITTEN.” 
Complete Work Now Ready. 


Cheyne & Burghard’s 

Surgical Treatment. 

A- flanual of Surgical Treatment. By W, Watson Cheyne, M. B., 
F. R. C. S., F. R. S., Professor of Surgery in King’s College, London; 
and F. F, Burgharh, M. D., F. R. C. S., Teacher of Practical Sur- 
gery in King’s College, London. In seven cloth-bound octavo volumes, 
containing 2,908 pages and profusely illustrated with 827 engravings. 

■ ■ Price of Complete Work, $^0.00, net. 


Contents of tbe several volumes and prices at which they may be purchased 
■ ; separately If desired. 

Vot. I. — ^Treatment of General Surgical Diseases; Inflammations, Wounds, 
Tumors, etc. 299 pages, 66 illustrations, cloth, $3.00, net. 

VoL. II. — Tissues, Skin, Lymphatics, Muscles, Tendons, Nerves, Veins, 
etc. 382 pages, 141 illustrations, cloth, $4.00, net. 

VoL. III. — Surgical Affections of the Bones, Amputations, etc. 305 pages, 
100 illustrations, cloth, $3.50, net. 

VoE. IV. — Surgical Affections of the Joints and the Spine (including 
excisions). 383 pages, 138 illustrations, cloth, $3.75, net. 

VOE, V. — The Head, Face, Jaws, Lips, Larynx, Trachea, etc. 482 pages, 
145 illustrations, cloth, $5.00, 7iet. 

VoE. VI. — The Tongue, Pharjmx, Neck, Stomach, Intestines, etc. 498 
pages, 124 illustrations, cloth, $5.00, net. 

VoE. VII. — ^The Rectum, Liver, Pancreas, Spleen, Genito-Urinary Organs, 
Breast, Thorax, etc. 559 pages, 1 13 illustrations, cloth, $5.75, net. 

The most practical work on Surgery extant. It is exclusively devoted to treatment, 
and space is therefore found for precise descriptions of every detail necessary to success, 
including preparation, operation, and care of the convalescent. The authors have 
selected the best of all the operations practiced for each condition, and have thus saved 
their readers from all loss of time, besides promoting their results with every aid which 
can be given by text and illustration. A complete, practical library on surgery in itself. 


It becomes more and more apparent that an ideal work on surgery is being given 
us. It is one which is comprehensive and practical. Everything written of and every 
practice recommended has the stamp of common sense and the proof of long practice — 
and, what is better than all, excellent result. Cheyne and Burghard are men of careful 
procedure and wide experience. They know what they do in surgery and why they do it, 
and they make it exceedingly clear to the reader that the best result in a given case can 
be obtained by_ following a certain procedure, which is laid down concisely and clearly, 
witiiout any frills or rhetoric . — Buffalo Medical Journal. 


For Sale b> all dealers in Medical Books or sent carriage paid to any address on receipt of price. 
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LEA’S MEDICAL BOOKS 


Findley’s Diagnosis in Diseases of 
Women. 

A Text=Boolc of Gynecological Diagnosis. For tlie use of Students and 
Practitioners of Medicine. By Pai.mer Findeey, M.D., Associate in 
Obstetrics and Gynecology at Rusli Medical College, Chicago. ^ 

Dr. Findley’s work is a pioneer in its field, as English medical literature has not 
hitherto included a work on this subject. The author never loses sight of the fact that 
the purpose of his book is clinical, and to this end he covers in it all the most modern 
as well as the established methods of diagnosis. The well-recognized procedures for 
pelvic examinations, the macroscopic appearances and the microscopic findings are all 
fully presented, special stress being laid on the latter, on account of their great practical 
importance. A notable feature will be found in the abundant series of illustrations. 
Octavo, 493 pages, 210 engravings, 45 plates in black and colors. 

Cloth, $4.50; leather, $5.50, net. 


Veasey’s Manual of Ophthalmology. 

A Manual of Diseases of tlie Eye. For Students and Practitioners. By 
Clarence A. Veasey, M.D., Demonstrator of Ophthalmology in 
Jefferson Medical College, Philadelphia, 

The author presents in a systematic, practical and concise manner those facts con- 
cerning Diseases of the Eye which will be of most service to students and practitioners 
of medicine. By the avoidance of extended discussions and unsettled theories, space has 
been gained for the presentation of subject-matter of the greatest utility to those for 
whom the book is intended. 

i2mo, 410 pages, 194 engravings, 10 colored plates. Cloth, $2.00, net. 


Brewer’s Surgery, 

A Text-Book of the Principles and Practice of Surgery. For Students 
and Practitioners. By George Emerson Brewer, M.D., Professor 
of Clinical Surgery, College of Physicians and Surgeons (Columbia 
University), New York. 

A compendious manual in which' the author gives the essential facts in practical 
Surgery as briefly as is compatible with clearness. Adapted especially to teaching pur- 
poses, and illuminated with a rich series of most helpful illustrations, this work is 
assured a wide usage. 

Octaavo, 700 pages, 280 engravings, 7 full-page plates. Cloth, $4.00; leather, $5.00, net. 


Zapffe’s Bacteriology. 

A Pocket Text=Book of Bacteriology. For Students and Physicians. By 
F. C. Zapffe, M.D.. College of Physicians and Surgeons, Chicago. 
Lea's Series of Pocket Text-Books. Edited by Bern B. Galla^idct, M.D. 

An authoritative, comprehensive and convenient manual of practical Bacteriology 
in its most modern aspect. The author has shown excellent judgment in his selection of 
matter of practical value, and his experience in teaching the subject is made manifest by 
the convenient, logical arrangement of his work, as well as by the clear presentation of 
facts. 

i2mo, 360 pages, 150 engravings, 7 colored plates. Cloth, $1.50; limp leather, $2.00, net. 

PHILADELPHIA: 1 Rfnf Sc Co 
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Koplik on Diseases of Children. 


A Text-Book on Diseases of Infancy and Childhood. By Henry Kopeik, 
M.D. , Attending Pediatrist to Mt. Sinai Hospital, New York; ex- 
President of American Pediatric Society, etc. 

Fully conversant with the literature of the subject in all medical languages, the 
author is pre-eminently qualified to give his readers the benefit of the best knowledge at 
home and abroad. He has covered the entire subject with the practical good judgment 
distinctive of the American mind. His work is richly illustrated with engravings and 
plates, mostly original. 

Octavo^ 675 pages, 169 engravings and 30 plaies in colors and monochrome. 

Cloth, $5.00, net; Leather, $6.00, net. 


Le Fevre’s Physical Diagnosis. 

A Text-Book on Physical Diagnosis. By Egbert Le Fevre, M.D., 
Professor of Clinical Medicine, etc.. University and Bellevue Medical 
College, New York. 

From beginning to end of bis active career, every medical man, no matter what 
may be his specialty, must understand and be ready to apply the methods of determining 
the condition of the great internal organs. They govern, and must be consulted. The 
methods of physical diagnosis are easy and positive if approached in the right way. 
Dr, Le Fevre has presented them in a text of peculiar clearness and with abundant 
illustration. 

j2mo, 450 pages, with 74 illustrations and is plates. Cloth, $2.25 net. 


Jewett’s System of Obstetrics. 

The Practice of Obstetrics. By American Authors. Edited by Charles 
Jewett, M.D., Professor of Obstetrics in the Long Island College 
Hospital, Brooklyn. 

In meeting the responsibilities and emergencies of Obstetrics the practitioner can 
have no better guide than the present volume, embodying as it does the knowledge and 
experience of leading American authorities. Both as a text-book and as a practical 
counsellor it has met with prompt appreciation, and has quickly reached its second 
edition. The text has been thoroughly revised and many new and telling illustrations 
have been added in black and colors. 

Octavo, 773 pages, with 445 engravings in black and colors and 36 full-page 
colored plates. Cloth $5.00 net; Leather, $6.00 net; Half Morocco, ^6.50 net. 


Bacon’s Otology. THIRD EDITION. 

A rianual of Otology. By Gorham Bacon, A.M., M.D., Professor of 
Otology in Cornell University Medical College, New York. With an 
Introductory Chapter by Clarence J- Blake, M.D., Professor of 
Otology in the Harvard Medical School, Boston, Mass. New (3d) 
edition, revised and enlarged. 

Compact, clear, autlioritative and practical, this manual has well merited the demand 
for three editions in four years. It is designed to answer the needs of general practi- 
well as students, and to convey a sound theoretical and practical knowledge 
diseases of the ear, with full directions for applying the best treatment. 

121110, 437 pages, 120 engravbigs, 7 plates. Cloth, $2.23 net. 

PHILADELPHIA: » « 
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Lea’s Series of Medical Epitomes 

FOR STUDENTS AND PRACTITIONERS OF MEDICINE AND SURGERY 

{i;^^Admirably Adapted to Preparation for State-Board Examinations. 


The series will comprise twenty-one convenient, well-illustrated' volumes 
of 225 to 500 pages each — covering the whole field of Medicine and Surgery, 
and written by Instructors in leading Medical Colleges. 

The text of these volumes is not interrupted with questions, but is con- 
tinuous for connected reading. A series of pertinent, practical questions 
follows each chapter for convenience in quizzing, etc. The series is con- 
stituted as follows : 

Anatomy. By H. E. Hai,e, M.D., College of Physicians and Surgeons, New York. Ready. 
Physiology. By A. E. Guenther, M.D., University of Michigan, and Theo. C. 

Guenther, M.D., Norwegian Hospital, Brooklyn, N. Y. Ready. 

Inorganic Chemistry and Physics, By A. McGeannan, M.D., College of Physicians 
and Surgeons, Baltimore. Ready. 

Histology. By John R. WaThen, M.D., Kentucky School of Medicine, Louisville, 
Ready. ‘ 

Bacteriology and Microscopy. By P. E. Archinard, M.D., Tulane University, 
New Orleans. Ready, 

OenitO“Urinary and 'Venereal Diseases. By Louis E. Schmidt, M. D., Northwestern 
University Medical School, Chicago. Ready, 

Dermatology. By A. Schaeek, M.D., Rush Medical College, Chicago. Ready. 
Obstetrics. By tV. P. Manton, M.D., Detroit College of Medicine. Ready. 
Jurisprudence. By E. W. Dwight, M.D., Harvard University, Boston. Ready. 
Organic and Physiological Chemistry. By A. McGlannan, M.D., College of Phy- 
sicians and Surgeons, Baltimore. ShoHly. 

Materia Medica and Therapeutics. By Edward J. Kiepe, M.D., University of 
Buffalo, N. Y. Shortly. 

Practice of Medicine. By Hughes Dayton, M.D,, New York. Shortly. 

Medical Diagnosis. By A. W. Houws, M.D., St. Luke’s Hospital, New York. Shortly. 
Clinical Diagnosis and Uranalysis. By James R. Arneiei,, M.D., University of 
Michigan. Shortly. 

Nervous and Mental Diseases, By J. G. Nagee, M.D., formerly of the New York 
Polyclinic. Shortly. 

Pathology. By John STEnhouse, M.D., University of Toronto, Shortly. 
Surgery. By M. D. Magee, M.D., and Waeeace Johnson, M.D., University of 
Georgetown, D. C. Shortly. 

Eye, Ear, Nose and Throat. By Arthur N. Aeeing, M.D., Yale University, New 
Haven ; O. A. Griffen, M.D., Ann Arbor, Mich., and J. B. FERGUSON, M.D., 
New York Post-Graduate Medical School. Shortly. 

Gynecology. By V. C. Pedersen, M.D., College of Physicians and Surgeons, New 
York. Shortly. 

Pediatrics. By Henry E. TueEY, M.D., Kentucky University, Medical Department, 
Louisville. Shortly. ( 

Toxicology. By E. W. DwighT, M.D., Harvard University, Boston. Shortly. 

Prompt information regardivy; each volume as issued will be sent to 
any address upon request. 

Price, Sl.OO, net, per volume, in cloth. For Sale by all Dealers In Medical Books. 


PHILADELPHIA: 

706-8-10 Sansom Street. 
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I Success Signs Worth Heeding 



The regulation of the prima viae is one of the 
essential basal principles of all therapeu- 
tics. Build on this as a sure foundation. 
CLEAN OUT; CLEAN UP; KEEP CLEAN 


TO “CLEAN OUT“ USE ABBOTT’S SALINE LAXATIVE. 

An ideal effervescent laxative or cathartic, accordingf to dose used. It 
is pleasant to take, promptly efficient^and never gripes. In the, rheu- 
matic diathesis use Abbott’s Salithia, — Tartrate of Lithium, in effer- 
vescent combination with colchicine. It is .both pleasant and efficient. 


. f ^ 

. ./Jy; . ;* ■ "* - 


TO “CLEAN UP’’ USE THE W-A INTESTINAL ANTISEPTICS. 

A mixture of the chemically pure sulphocarbolates and the most perfect anti- 
septic for the alimentary canal yet devised. Try the W-A Vaginal Antiseptic 
for Leucorrhoea. It is the basis of the most successful treatment of Typhoid 
Fevei and all enteric infective conditions; is a good thing in the right place. 


TO “KEEP CLEAN’’ eat, properly, live right and cofiLinue 
the use of Lhe above as indicated. 


1 find your Saline Laxative the pleasantest and most 
■ efficient of all the Salines 1 have used. , „ „ 

New Torn. OrJ.D.C 

Tour "Salltbla for Rheumatism" Is a good bit. U 
Ifclts the spot— pleasant and efficient, , „ n 
Chicago. A.L.U..M.D. 


The tV-A Intestinal Antiseptic In my hands Is the 
sine qua uon lu all bowel allectloos. 

Kansas City Dr. D. R. W. 

Sly experience with your W-A Vaginal Antiseptic Is 
very gratifying. Am also having excellent results from 
the use of your •• Candle Bougies" In Gonorrhoea. 

Chicago. Dr.C.SLC. 



SAMPLES,' PRICE LIST AND. LITERATURE SENT ON REQUEST. 

Onr goods can be obtained of all principal jobbers, of most retailers, or ^'rect from our laboratories 
at Chicago, or from our branches in New York and San Francisco. See beIow._ We are headquarters for 
Alkaloidal granules and tablets— the largest exclusive manufacturers in America. Send tor list. 

. I Saline Laxative— Small, per dor., S2.00; medium, $4.00: large, $P,00. 

rrice i Salithia— One size only, per dor., $6.00; single can, SSc.. 

I Intestinal Antiseptics— Compressed tablets, 100, 36c.: 500, $f.40: 1,000,52.75. 

^ When ordered direct, goods are sent post-paid for cash with order. 

the ABBOTT ALKALOIDAL CO. 

New Yoric.- Rovenswood Station, CHICAGO. - i3 Phelan Bldgv. San Francisao 
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Collar^olum ® Un^uentum Crede 


(Soluble Metallic Silver— Von Heyden.) 


(15 per cent. Collargolum Ointment — Von Heyden.) 


Collargotum is an Efficient, Harmless Blood and Tissue Disinfectant, 
Avhose remarkable catalytic power greatly increases the normal bactericide properties of 
the blood and inhibits the growth of pathogenic bacteria. Though not a specific in every 
case, it has given brilliant results in almost hopeless cases of puerperal sepsis, epidemic 
cerebrospinal meningitis, anthrax, septic endocarditis, etc. When rapid effects are desired, 
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THE ANATOMICAL BASIS OF THE ARGYLL-ROBERTSON 

PUPIL. 

By Henry M. Thomas, M.D., 

JOHNS HOPKINS UNIVERSITY, BALTIMORE. 

We are indebted to Argyll-Robertson, the noted ophthalmological 
surgeon of Edinburgh, for first drawing accurate attention to the con- 
dition of the pupils in diseases of the spinal cord, especially in tabes. 
He was not the first, however, to notice abnormalities of the pupil in 
this disease. 

Romberg' (1851), in his classical description of tabes, after referring 
to the occurrence of blindness, says : “Even when the optic nerve was 
not implicated I have repeatedly found a change in the pupil of one 
or both eyes, consisting of a contraction with loss of motion, which in 
one case — that of a man, aged forty-five years— attained to such a height 
that the pupils were reduced to the size of pin-heads.” Duchenne, 
in the 1872 edition of his work (first edition in 1858-59), refers to 
symptoms that he had long noticed in cases of progressive locomotor 
ataxia, but to which he had not called sufficient attention, i. e., “ the 
contraction of the pupil, which in these cases is significant, as I have 

shown, of paralysis of the sympathetic usually on 

one side, but at times on both ; it often exists from the onset.” He 
refers to a case in which dilatation of a small pupil occurred during the 
lightning pains. Nothing was said as to the reflex. This was written 
after Argyll-Robertson’s papers had been published, but, as is well 
known, the great French describer of new diseases cared but little for 
the work of other observers, and only read the literature after he had 

' The Sydenham Society Translations, 1853, vol. ii. p. 397. 
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\yritten his own description, and even then he seemed to regard it as a 
rather useless occupation. 

Argjll-Robertson’s papers were published in 1869, in the February 
and December numbers of \.h& Edinburgh Medical Journal. It is inter- 
esting to note that he did not advance the symptom that is so generally 
called by his name as a sign of locomotor ataxia, but simply as an in- 
teresting condition associated with disease of the spinal cord. The first 
paper is entitled “ On an Interesting Series of Ej'e Symptoms in a Case 
of Spinal Disease, with Remarks on the Action of Belladonna on the 
Iris,” etc. This was a case of tabes in which there was optic atrophy 
of the right eye. Both pupils were contracted to a little more than pin- 
points — the right eye the smaller of the two. He says; “ I could not 
observe any contraction of either pupil under the influence of light, but 
on accommodating the eye for a near object both pupils contracted.” 
There was color-blindness of the right ej^e. Atropine dilated the 
pupils, and Calabar bean contracted them. The myosis he discusses at 
some length and explains it by a paralysis of the sympathetic action. 
He refers to a number of authors who have noted contraciiou of the 
pupils in connection with spinal disease. In this paper he does not 
go into the question of the light reflex, but occupies the rest of the 
article in discussing the action of atropine and Calabar bean on the 
iris. 

The title of the second article is “ Four Cases of Spinal Myosis, with 
Remarks on the Action of Light on the Pupil.” After giving the 
history of the four cases he says: “ In one case the characteristics of 
locomotor ataxia were well marked ; in the other two the form of spinal 
affection is doubtful ; while in the fourth patient, as I ha%'e already 
mentioned, the symptoms of spinal disease are by no means well 
marked.” I think, however, there can be little doubt that they weie 
all cases of tabes, with the possible exception of the fourth. After 
referring to the first paper h'e says: “But I now desire to direct 
special attention to a very remarkable circumstance which 1 noticed in 
the case which formed the subject of my previous paper, and which I 
again observed in all the above cases, viz., that, although the retina is 
quite sensitive and the pupils contract during the act of accommodation 
for near objects, yet an alteration in the amount of light admitted to 
the eye does not influence the size of the pupil.” Although in this 
sentence Argjdl-Robertson says nothing about the contracted pupil as 
being characteristic of the condition he was describing, he did, how- 
ever, consider it so. It was present in all of his cases, and it was, 
as we shall see, an important factor in the theory which he advanced 
as explaining the condition. Since then, however, it has been shown 
that this peculiar pupillary action, although often, is not always asso- 
ciated with spinal myosis. 
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Contracted pupils in association with tabes had been pointed out 
long before Argyll-Robertson’s papers, and the new condition that he 
called attention to is that which he described in the sentence I have 
quoted above, and it defined accurately what at present is understood 
as the Argyll-Robertson pupil. This pupillary condition, which Argyll- 
Robertson advanced simply as a symptom of spinal disease, has be- 
come to be regarded as almost pathognomonic of tabes and its allied 
disease, general paresis, and is universally called by his name. The 
modern view is well put in the excellent article by Moebius on “ Tabes 
Dorsalis,” in the Twentieth Century Practice of Medicine, 1897, vol. xi. 
p. 822. Under the heading “Reflex Iridoplegia, ” he points out the 
great importance of the symptom. He considers it the most important 
symptom of tabes, occurring early and found in about three-fourths 
of the cases. He states that it is only present in tabes and general 
paresis, with the exception of extremely rare focal lesions in the region 
of the corpora quadrigemina. 

It would be extremely interesting to follow the fortunes of this 
symptom from the time Argyll-Robertson was delivered of it to its 
present assured position in the tabetic hierarchy, in the company of 
Romberg’s symptom, Westphal phenomenon, and Charcot joints. 
That, however, is impossible at this time, but 1 should like to mention 
one or two facts in this connection. 

Leyden, in his Klinik der Rtiekenmarks Krankheiten, 1875, does 
not refer to it in connection with tabes, but he makes a curious refer- 
ence in a footnote (vol. ii. p. 176) when writing of acute myelitis. It 
is as follows : “ Argyll-Robertson' described another, until then 
unknown, ocular phenomenon as a result of disease of the spinal cord, 
to wit, loss of color sense.” This would seem to show that he had not 
looked up the original reference. 

As far as I have seen, the symptom was first called after its describer 
by Dr. T. Granger Stewart, his colleague at Edinburgh. In an excel- 
lent article in Brain (1879-80, vol. ii. p. 181), concerning “ The Eye 
Symptoms of Locomotor Ataxia,” he says (p. 185) : “Associated with 
the myosis, but sometimes occurring independently of it, is another 
curious feature which was first described in 1869 by Dr. Argyll-Rob- 
ertson, and which for convenience we are accustomed at the bedside to 
call the Argyll-Robertson symptom.” 

That this symptom is an important sign of tabes is so well recognized 
by all physicians who are interested in the subject that this aspect need 
not detain us ; but as soon as we leave the facts of its occurrence and 
its importance as a diagnostic sign and try to explain the process which 
causes it we find ourselves in a maze of conflicting opinions. Argyll- 


1 Edinburgh Medical Journal. 
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Robertson’s explanation is most interesting, and shows clear]}' the 
extent of physiological knowledge at that time: “ The only possible 
solution of the difficulty is to be found in the theory that for the con- 
tractioji of the pupil under light it is necessary that the cilhspinal 
nerves remain intact, and as in these cases of myosis the ciliospinal 
nerves are paralyzed, light does not influence the pupil. But hitherto 
this contraction of the pupil under light has been invariably referred to 
reflex stimulation of the ciliary branches of the third pair, which supply 
the circular fibres of the iris. If this latter view were correct I see no 
reason whj' in these cases light did not influence the pupils. In all of 
them the retina was thoroughly sensitive to light, and in all of them 
the ciliary branches of the third pair were healthy and active (as was 
shown by the further contraction of the pupil during the act of accom- 
modation, which can onl}' be i-eferred to these nerves) ; but in all these 
were symptoms of spinal disease, and in all myosis due to paralysis of 
the ciliospinal nerves. I am therefore inclined to the former view, in 
which case it is necessary to assume that the contraction of the pupil, 
which normally occurs when light is admitted to the eye, is not, as has 
been hitherto supposed, an excellent example of reflex action, but an 
isolated e.xample of normal temporary reflex paralysis.” Argyll- 
Robertson was fully aware that the symptoms said to be due to injury 
of the third nerve (a dilated pupil which was inactive to light) spoke 
against his theory, but he thought that the cases when reported were 
not conclusive, and that “ for a thorough solution of this question ex- 
perimental and clinical observations are necessary.” 

Since that sentence was written numberless clinical observations and 
man}' experiments have been made, but the solution of the question is 
still to be found. The description which Argyll -Robertson gave of 
the condition has only been changed. in that it has been shown that 
myosis, although a common is not a constant feature, and that the 
condition is almost exclusively a symptom of tabes dorsalis and de- 
mentia paralytica, and not of diseases of the spinal cord in general. 
Both of these facts must have soon attracted the attention of the 
distinguished Edinburgh observer, but as far as I have been able to 
discover he has never published anything else on the subject. 

For a thorough solution of the question we must have a complete 
knowledge of the anatomical and physiological relations which underlie 
the normal activities of the pupil. Unfortunately, however, our knowl- 
edge in these directions is far from complete, as, indeed, in what direc- 
tion is it not ? And in discussing the problem one must often speak 
with hesitation. However, I shall try to state, as briefly as possible, 
that which is generally accepted as being true. 

First, in regard to the anatomy : The movements of the pupil depend 
in the end upon the action of the muscles of the iris. The iris has two 
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muscles, a circular or sphincter muscle, and a radial or dilator muscle. 
The presence of a sphincter muscle has been unquestioned for a long 
time, but there has been much dispute regarding the dilator muscle, 
and it is only very recently that what seems to be definite proof of its 
existence has been brought. This proof was at first physiological by 
Langley and Anderson,' but later Grunert,^ after using special methods 
of bleaching and staining, demonstrated in the human iris a layer of 
small muscle fibres lying between the stroma and the posterior epithe- 
lium. De Vries® has studied the embryological development of these 
fibres, and believes that they are derived from one of the layers of 
epithelium which cover the ciliary body. Szili* has made a simi ar in- 
vestigation. 

The muscles of the iris are supplied by nerve fibres which enter the 
posterior aspect of the eyeball through the numerous branches of the 
ciliary nerve. These branches are derived from two distinct stems. 
The shorter and more numerous branches come from the ciliar)’^ gan- 
glion, which is in close connection with the third nerve, and make up 
the short ciliary nerves. The other branches are divisions of the long 
ciliary nerve, which is given off from the nasal branch of the first divi- 
sion of the fifth cerebral nerve. The branches of the long ciliary nerve 
join with some of those of the short ciliary nerves and enter the eyeball 
together, and seem to have a similar distribution. It has, however, 
been shown by physiological experiments that the long ciliary nerve 
contains the fibres which supply the dilator muscle of the iris, and that 
the short ciliary nerves are distributed to the sphincter and the ciliary 
muscles. The long ciliary nerves are made up of neurons which have 
their cell bodies in the superior cervical sympathetic ganglion. It has 
been known for a long time that the cervical sympathetic contains fibres 
which caused dilatation of the pupils ; thus as far back as 1727 Petit 
noted that when the sympathetic Avas cut the pupil on that side became 
smaller, and about the middle of the last century a number of experi- 
menters showed that stimulating the cervical sympathetic caused dila- 
tation of the pupil. 

Budge and Waller, in papers published in 1851 and later, recorded 
that if the sympathetic be cut below the superior cervical ganglion 
the part between the cut and the ganglion degenerated, and that stimu- 
lation of it no longer caused dilatation of the pupil ; whereas, there were 
many undegenerated fibres beyond the ganglion, and that stimulation 
of the ganglion or the nerve beyond caused prompt dilatation. If, 


1 Journal of Physiology, 1892, vol. xiii. p. 554. 

2 Arch. f. Augenheilkunde, 1898; translated in Archives of Ophthalmology, July, 1901, Bd. 
XXX. p. 377. 

“ Nederlandsche Tijdschr. v. Geneesk., 1901, i. p. 194, cited from abstract in Archives 
d’Ophthalmologie, 1901, Bd. xxi. p. 484. 

* V. Graefe’s Arch, f. Ophthal., 1902, Bd. liii. p. 459. 
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however, they cut out the ganglion they were unable after a few days 
to get any dilatation of the pupil by stimulation of the nerve above or 
of the carotid plexus or of the eyeball itself.* Langley, working with 
colleagues and alone, has, in the course of his illuminating investiga- 
tions of the sympathetic nervous system, shown that the pupillary 
dilator fibres run an uninterrupted course from the superior cervical 
ganglion to the iris. The proof depends largely upon the action of 
nicotine, for when this drug, in solutions of from 0.5 per cent, to 1 per 
cent., is applied to a sympathetic ganglion it blocks the transmission 
of impressions through it, although it does not affect to any extent 
the conductivity of the nerve fibre. Langley believes this to be due 
to paralysis of the nerve endings around the cells of the ganglion ; that 
is, a break at the point of contact between the pre-ganglion and post- 
ganglion fibres. 

Now, if the superior cervical ganglion be thus treated with nicotine 
it is found that stimulation of the cervical sympathetic causes no 
action ; whereas, if the several branches which leave the ganglion above 
be stimulated, their special functions follow ; among these is wide dila- 
tation of the pupil. This is taken to mean that the superior cervical 
ganglion is a relay station, and gives origin to all the fibres by M'hich 
sympathetic effects are produced in the head. That these post-gan- 
glionic fibres run without interruption to the peripheral structures, in 
our case the iris, Langley thinks is indicated by the fact that when 
nicotine is injected into the general circulation, so paralyzing all 
the sympathetic ganglia, the effect, in so far as the cervical sympa- 
thetic is concerned, is just the same as if nicotine had been applied 
locally to the superior ganglion— f. e., stimulation below the ganglion 
produces no effect, while above the fibres are as excitable as ever. 
The force of this argument depends upon the belief that if these fibres 
made connection in any other sympathetic ganglion, nicotine would 
paralyze them at that point and block stimuli applied centrally, 
although it does not paralyze their endings in the peripheral struc- 
tures. There are experiments which seem to substantiate this view, 
and, indeed, to indicate that there are no commissural fibres between 
.sympathetic ganglia. 

However this may prove to be, thei’e are other facts which go to 
prove that there are no ganglion cells interposed in the course of the 
fibres between the superior cervical ganglion and the dilator muscle of 
the iris. Schultz" has shown that after this ganglion has been cut out 
and time allowed (eight days) for degeneration of the post-ganglion 
fibres, cocaine, which in normal ej'es and directly after the operation 
causes dilatation of the pupil, no longer has any effect, which indicates 

> Budge. Ijehrbuch der speciellen Physio!, der llenschen, 18C2, Bd. riii. p. 7C9. 

= Archiv f. Anat. u. Physiol. (Physiol. Abthell), 1898, p. 47. 
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that the degeneration has reached the peripheral endings in the dilator 
muscle, which would not be the case were another ganglion cell inter- 
posed. 

Cutting the ciliary nerve back of the eyeball and operations on the 
eyeball itself have been followed by ISTissl changes in some cells in the 
superior cervical ganglion, which fact speaks for a direct passage of 
fibres between the structures.' The exact course of the fibres from the 
ganglion to the iris has not been absolutely determined, but is believed 
to be by the carotid plexus to the Gasserian ganglion and the first 
division of the fifth nerve, then by its nasal branch to the long ciliary 
nerve, and so to the iris. 

I have stated above that the short ciliary nerves arise from cells in 
the ciliary ganglion, and are distributed to the sphincter of the iris 
and the ciliary muscles. This is the commonly accepted view, but it 
is by no means universally admitted. There has been much dispute 
over the nature of the ciliary ganglion ; that is, whether it is a spinal 
ganglion and conducts sensory stimuli, as was thought by His, Remak, 
Van Gehuchten, and others ; or whether it is a sympathetic ganglion 
and conducts motor impulses, as Retzius, v. Michel, v. Koelliker, 
among others, have held. Bach- and Marina® have given good reviews 
of the subject, where references to the literature can be found, as well 
as a description of their own experiments. The difference of opinion 
has been due to the variety of methods used in attacking the problem 
and the fact that animals of different species were employed by the 
different observers. Langley and Anderson,' experimenting with nico- 
tine, found that this ganglion stood in the same relation to the pupillary 
fibres running in the third nerve that the superior cervical ganglion 
bore to the analogous fibres of the cervical sympathetic ; for if nico- 
tine be applied to the ciliary ganglion, stimulation of the third nerve 
no longer causes contraction of the pupil, although stimulation of the 
ciliary nerve does. Marina got similar results by injecting nico’tine 
into the orbit. If the third nerve be cut® degeneration can be traced 
up to but not beyond the ganglion. Injury to the iris or cutting of the 
ciliary nerve is followed by Nissl changes in the cells of the ganglion 
(Bach, Marina, Bumm®). These facts can only be interpreted by the 
belief that the ciliary ganglion is, at least in part, a sympathetic gan- 
glion, and gives origin to the fibres which supply the sphincter muscle 
of the iris and the ciliary muscles. These fibres are sympathetic, post- 
ganglionic fibres, and are for the most part non-medullated. When 

> Marina. Deutsche Zeitschrift f. Nervenheilkunde, 1899, Bd. xiv. p. 357. 

- Von Graefe’s Arch. f. Ophthal., 1899, Bd. xlvii. pp. 339-551. 

” Deutsche Zeitschrift f. Nervenheilk., 1899, Bd. xlv. p. 357 ; 1901, Bd. xx. p. 309. 

< Journal of Physiology, 1892, vol. xiii. p. 460. 

^ Apolant. Arch. f. mikrosk. Anat., 1896, Bd. xlvii. p. 655. 

« Neurol. Centr., 1902, Bd. xxi. p. 423. 
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we remember that these muscles are composed of smooth muscle fibres, 
which have developed from epithelium, we are not surprised at this 
arrangement, for it would be a unique occurrence should such muscles 
be supplied directly by a cerebrospinal nerve. 

The ciliary ganglion seems to be a more complicated structure and, to 
be connected with other nerves besides the third. Dissection shows 
that it is connected by a filament with the ophthalmic branch of the 
fifth, and that it also receives a root from the sympathetic by the 
cavernous plexus. Histological examination shows that the ganglion 
contains cells of various character, and that there is quite a variation 
in this regard between animals of different species,' Marina found 
that by destroying the cornea and so injuring the endings of the fifth 
nerve, a subsequent examination of the ciliary ganglion by Nissl’s 
method showed that certain of its cells had undergone degenerative 
changes. After iridectomy there were a greater number of degener- 
ated cells. This degeneration was still greater if the eyeballs were 
eviscerated, and greatest of all when the ciliary nerves ^vere cut. 
He found in monkeys, together with the degeneration in the ciliary 
ganglion, degenerated cells in the Gasserian ganglion and less evi- 
dently in the superior cervical sympathetic ganglion, Bach' got 
slightly different results, as he was unable to find any degenerated cells 
when the cornea was alone injured, whereas if he removed the iris and 
ciliary bodies he got degeneration in practically all of the cells. Both 
these writers appear to consider the ciliary ganglion as a mixed ganglion, 
containing both sympathetic and spinal cells. Bernheimer, experiment- 
ing in the same manner, thought that he got evidence that the ganglion 
was almost entirely spinal, hlarina states that in monkeys the propor- 
tion is seven-eighths sympathetic and one-eighth spinal. The latest in- 
vestigation of this subject is one by Bumra,’ but as yet I have only seen 
an abstract of the paper which he read before a society of alienists in 
April of last year. His investigation was particularly to find out the 
character of the cells which did not degenerate after the cutting of 
the ciliary nerve. He counted the number of ganglion cells which 
were normally present in a ciliary ganglion, and found the average to 
be 6432. After cutting the ciliary nerves there were left 3845 unaf- 
fected cells. He also cut out the superior cervical sj'mpathetic gan- 
glion and found that the cells were then reduced to 2587, The nature 
of these remaining cells is undetermined ; they are too numerous to be 
simply connecting cells (Schaltzellen). There are some T-shaped cells 
which he thinks belong to the fifth nerve, and he says that perhaps 
the others are to be brought into connection with the intraorbital 
ganglion, which has been lately described. 

' Marina. Deut. Zoitsob. f. Nervenhk., 1899, Bd. siv. p. 357. 

- Von Graefe’.s Arch. f. Opbthai,, 1S99, Bd. xlvil. * Xeuro!. Contr., 3902, Bd. xsi. J). -123. 
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The pre-ganglionic fibres which carry impulses to the pupillary fibres 
from these two ganglia — the superior cervical sympathetic and the 
ciliary — have also given rise to a good deal of controversy. Those 
which run to the superior cervical ganglion are, perhaps, better known. 

Budge, in the middle of the last century, showed that they left the 
central nervous system from the lower part of the cervical and upper 
part of the thoracic cord. He determined this by direct stimulation of 
the cord itself, and stimulation of the roots as they left the interverte- 
bral ganglia. It was in this region of the cord that Budge placed 
his “ inferior ciliospinal centre.” He also assumed a higher centre 
which he placed near the hypoglossal nerve, but he seems to have 
based his belief in this on anatomical rather than experimental 
grounds. This question has been studied by a number of investiga- 
tors. Among the later ones I may mention Madame Dejerine, Lang- 
ley, and his associates. Langley believes that the pupillary fibres leave 
the cord by the first, second, and to some extent the third thoracic roots. 
His experiments with nicotine show that the fibres run through the 
lower cervical ganglia, to end about the cells in the superior cervical 
ganglion. These pre-ganglionic fibres are fine, medullated fibres, and 
arise from cells somewhere within the central nervous system. It is 
believed that the cells of origin of fibres running to the sympathetic 
system in general lie in or near the segment from which the fibres leave 
the cord, and Gaskell thinks that they are to be found in the lateral 
column of the cord. There is, however, no very conclusive proof of this. 

It was about the middle of the last century that physiologists showed 
that the third cerebral nerve contained pupillary constrictor fibres. I 
do not know who first made this observation, but Romberg, in his 
text-book on Nervous Diseases, refers to dilatation of the pupil as a 
symptom of paralysis of the third nerve, and Budge,* in his Physiology, 
speaks of contraction of the pupil which followed stimulation of the 
third, in recently killed animals and man. Argyll-Robertson, in 1869, 
did not feel that this point was definitely proved, and explained the 
contraction of the pupil to light by inhibition of the ciliospinal (dilator 
centre) ; and very lately Marina., from a study of the cases of ophthal- 
moplegia, believes that he has found evidence that the third nerve 
may be severely injured without causing paralysis of the sphincter of 
the iris. He explains this not by denying that the third nerve contains 
pupillary fibres, but bj'' the assumption that the ciliary ganglion is the 
chief reflex centre for the iris. However, there can be little doubt that 
.the third nerve does contain these fibres, and that they represent the 
pre-ganglionic fibres of the ciliary ganglion. The principal question 
in dispute is as to the position of the cell bodies from which they arise. 


1 Ibid., p. 805. 
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One would naturally look for them in or near the nucleus of the third 
nerve, and Bernheimer seems to have determined in just which group 
of the cells of the nucleus they are to be found. 

The third nucleus is a complicated collection of nerve cells lying 
ventrally to the aqueduct of Sylvius, at the level of the corpora quad- 
rigemina, and has been more or less accurately divided into smaller 
groups of cells which are believed to bear definite relations to the 
several muscles supplied by the third nerve. Bernheimer’s work has 
been particularly valuable in this connection. He, as well as other 
Juvestigators, has shown by the use of the Nissl method that there are 
two collections of cells within the third nucleus which do not seem to 
bear any relation to the external muscles of the eye. These are in the 
anterior part of the nucleus, and occupy a medial position ; and he 
designates them as the large-celled, unpaired, median nucleus ; and the 
small-celled, paired, median nucleus. This nucleus is practically the 
same group of cells which we have been accustomed to call “ the 
nucleus of Edinger-Westphal.” 

In a brilliant experimental work Bernheimer’ has proved that if 
this small-celled, paired median nucleus be injured the sphincter of the 
iris is paralyzed. He operated on- six monkeys, but was successful in 
destroying this group of cells in only one case. In this animal the 
pupil was dilated and did not react to light. The brain of this, as 
well as that of the other animals, was most carefully examined, and 
serial sections made, and it was shown that it was in fact this special 
nucleus that was injured in the one animal ; while in the other five, in 
whom the pupils were perfectly normal, it had not been touched. 
Whether or not the pupil was also paralyzed during accommodation 
seems not to have been determined, but it is probable that this move- 
ment is represented in close connection Avith the reflex movement of 
the iris, possibly in the large-celled, unpaired, median nucleus. 

In this very brief review I have endeavored to trace what is knoAvn 
of the path by which the motor influences governing the iris leave the 
central nervous system and reach the eye ; and I believe that we may 
state as the best substantiated view the following conclusions: The 
sjfiiincter and dilator muscles of the iris are composed of smooth 
muscle fibres, and are each controlled by sympathetic nerve fibres. As 
is true of the sympathetic nervous system in general, the path from the 
central nervous system to the periphery is made up of two sets of nerve 
fibres — the so-called pre-ganglionic and the post-ganglionic fibres. The 
pre-ganglionic fibres, which control the sphincter muscle of the iris, arise 
from a definite group of cells in the anterior part of the nucleus of the 
third nerve, and run to the ciliary ganglion. Prom this ganglion the 


' Von Graefe's Arch. f. Ophthnlmologie, 1901, Bd. lii., Hea ii. p. 302. 
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post-ganglionic fibres arise and are distributed through the short ciliary ' 
nerve to the sphincter muscle. The path controlling the dilator muscle 
is a longer and more complex one. Its pre-ganglionic fibres arise from 
cells in the spinal cord, which are probably situated in the lateral horns, ’ 
about the level of the junction of its thoracic and cervical portion. 
The fibres leave the cord mostly by the first thoracic nerve and run in 
the cervical sympathetic to the superior cervical ganglion. From this 
structure post-ganglionic fibres arise, which, after a somewhat circuitous 
route, reach the eye and the dilator muscle of the iris through the long \ 
ciliary nerves. _ 

The afferent path of the reflex arc, which governs the action of the 
pupil to light, is also not absolutely determined. The impulses start in 
the retina, and in general are provoked by the same sort of stimuli that 
give rise to visual impressions. It was at first assumed that the visual 
and- reflex fibres were the same, and that the paths only sejiarated be- 
yond the primary optical centres, but later observations seem to indi- 
cate that the reflex fibres and the visual fibres are not identical. As is 
known, the fibres of the optic tract run to three nuclei and are believed 
to end there, about the cells which are contained in them. These 
nuclei, which are the so-called primar)’- optical centres, are the lateral 
geniculate body, the anterior corpora quadrigemina, and the pulvinar 
of the optic thalamus. There is considerable variation in animals of 
different species as to the relative number of fibres which run to each 
of these nuclei. In man, Bach‘ states, most of the fibres end in the 
geniculate body, and the smaller number run to the two other struc- 
tures. The anatomical relation of the anterior pair of the corpora 
quadrigemina to the nucleus of the third nerve has led most observers 
to assume that it was in this structure that the afferent limb of the 
pupillary reflex arc ended, and that its gray matter was connected by 
comparatively short fibres with the nucleus of the third nerve. Von 
Bechterew and others, experimenting on the corpora quadrigemina, 
found that in certain animals injury to this structure did not cause 
disturbance of the light reflex, and it was these experiments that first led 
to the supposition that the reflex fibres in the optic tract were distinct 
from the visual fibres.’ The endeavor to determine the course of these 
reflex fibres has given rise to a great deal of interesting experimentation, 
but it must be acknowledged that there is no definite proof in regal'd to 
their existence. We do not know from what special cells in the retina 
they arise. But we do know that the reflex path runs in thb optic nerve 
to the chiasm, where there is a partial decussation, and it seems fairly 
certain that those fibres which arise from the temporal half of the 
retina do not, for the most part, decussate, but continue in the optic 

1 Bach. Deut. Zeitschr..f. Nervenhk., Bd. xvli. p. 428. 

- Von Bechterew. Ibid., 1900, Bd. xvi. p. 194. i 
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tract of the same side. During their course in the tract the direct and 
crossed fibres seem to be pretty well intermingled. There is much 
discussion as to just the point at which the pupillary fibres leave the 
optic tract. Von Bechterew' states as his present view that they leave 
the tract at the level between the corpus ciuereum and the root fibres 
of the third nerve — i. e., near the place where the optic tract enters 
the geniculate body — and run to the posterior part of the third ven- 
tricle, where they apparently make new connections before they run to 
the nucleus of the third nerve. 

Bernheimer concludes from his embryological examination and from 
the experiments which he made on monkeys that the pupillary fibres 
leave the optic tract just before they reach the external geniculate 
body, and run toward the middle line within the white matter of the 
corpora quadrigeraina, where they turn, some going to the gray matter 
of this structure and others directly to the region of the sphincter 
centres in the third nucleus. 

Bach,^ working in the laboratory of Prof. v. Michel, was unable to 
confirm Bernheimer’s results. He experimented on pigeons, rabbits, 
cats, and monkeys, and could find no evidence, either from his own 
work or from a review of the literature, for the occurrence of a direct 
passage of fibres from the optic tract to the nucleus of the third uerve. 
He believes that Bernheimer's statements are due to a misinterpreta- 
tion of his findings. Bach’s results are practically in accord with those 
of most other investigators who have worked on this point, and he 
points out that it would be a unique circumstance to find afferent fibres 
ending directly about motor cells Avithout the intervention of connect- 
ing cells. In this he does not take into account the complicated struc- 
ture of the retina. The disagreement seems largely to be due to the 
different interpretations which the several observers have given to the 
picture obtained by the more delicate histological methods, particularly 
those of March! and Hissi. 

Bernheimer’s view is so simple and direct, and, backed as it is by 
such an authority, that one is naturally very much attracted to it. It 
assumes that the reflex arc, upon which the contraction of the pupil 
to light depends, is of the simplest nature. The afferent limb is made 
up of the pupillary reflex fibres, which arise in the retina, partially 
decussate in the chiasm, and run directly to the sphincter centre of the 
thii’d nucleus, the centre on each side receiving fibres from both optic 
tracts, and being mutually connected with each other. The efferent 
limb is composed of fibres which arise in the sphincter centre and run 
directly to the sphincter muscle of the iris Avithout making connection 

> 1k) 0. cit. 5 Von Graefe’s Arcb. f. Ophthalmologle, 1899, Bd. xhdi. p. 1. 

" neut. ZeStsehrlft f. Xerrenhk., 1900, Bd. xvll. p. 428. 
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with the ciliary ganglion or elsewhere. Other authors, however, have 
brought forward what they believe to be evidence that the pupillary 
reflex fibres end in a number of different structures, among which may be 
mentioned the anterior pair of the corpora quadrigemina, the pulyinar, 
the corpus Luys, the ganglion habenula, and the gray matter about 
the third ventricle. Whatever .the ultimate solution of the question 
may be, the data which we have at present is too incomplete and con- 
flicting to allow ns to accept any of the present views as final. All 
that one can now say is that if these fibres do not end as Bernheimer 
believes we do not know how they end. 

Pathological examinations and direct experiments have been used to 
throw light on the position of this reflex arc, and I have already 
referred to the experiments of v. Bechterew and others, which seem to 
indicate that the corpora quadrigemina has little, if anything, to do 
with the light reflex, and those of Bernheimer, which he takes as 
establishing the position of the pupillary centre in the third nucleus, 
and I shall refer below to some very recent experiments bearing on 
the question ; but first there are some interesting pathological observa- 
tions that must be considered. 

Argyll-Robertson described the pupillary condition which bears his 
name as a symptom of a disease of the spinal cord, and the explanation 
which he gave depends upon the assumption of a lesion in the cilio- 
spinal centre of Budge. But soon afterward attention was directed to 
the third nucleus and the region near it, and it is about this area that 
the discussion was waged. Certain investigators, however, kept their 
attention fixed on the spinal cord ; and Rieger and v. Forster, in 1881, 
tried to show that the ocular symptoms of tabes and general paresis 
were due to lesions of this structure. Their articles attracted very little 
attention at the time of its publication, and it was not until very lately 
that the work of Wolff and Bach aroused new interest in this phase of 
the subject. Wolff ‘ gives an analysis of the cases which Prof. Rieger 
had collected up to that time. These are cases of general paresis and 
tabes which had come to autopsy. He concluded from them that 
whenever there is a loss of the light reflex there is also a lesion in the 
upper part of the cervical cord. He gives no theory as to just where 
the centre is, nor as to its connections. In a second article Wolff^ 
reports an interesting case in which the Argyll-Robertson pupil 
occurred, and in which, among other things, a gumma was found in 
the posterior columns of the spinal cord at the level of the second and 
third cervical roots. The region of the third nucleus was apparently 
free. This case Wolff justly thinks is, to say the least, suggestive. 


1 Arch. f. Psych., 1899, Bd. xxxii. p. 57. 

= Deut. Zeitschr. f. Nervenhk., 1902, Bd. ssi. p. 247. 
VOL. 126, NO. 6.— DECEMBER, 1903. 62 
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A recent case- reported from Rieger’s clinic by Reicbardt^ is of in- 
terest in this connection as it is somewhat contradictory. He examined 
the central nervous system of a man, aged twenty-one years, who had 
had congenital immobility to light of his pupils. Whether the pupils 
had also been immobile during accommodation had not been deter- 
mined, on account of the patient’s mental condition. There was no 
lesion that could be demonstrated in the cervical cord, where Wolff, 
who had also seen the case, expected to find one; nor was there a 
lesion found anywhere else that might explain the condition, but, 
unfortunately, the region of the third nucleus was s]>oiled in prepara- 
tion and could not be examined. 

Bach- also, under the inspiration of Prof, Rieger, undertook, some 
experiments to determine this point. He cut off the heads of cats, 
albino rabbits, and monkeys, making the knife pass as near the skull 
as possible, and at once tested the pupillary light reflex. He found 
that the reflex was present and remained so at times for two months. 
There was, however, two or three centimetres of the spinal cord left; 
so he altered his experiments so that he destroyed this remaining part 
of the cord immediately after the decapitation. After this procedure 
the reflex was abolished at once. From these experiments he concluded 
that the centre 'for the light reflex was to be looked for in the cervical 
cord, just below the medulla. His extensive anatomical investigations 
gave him no definite clew as to the connections of this centre, but in 
his next paper* he gives his reasons for thinking that it may be con- 
nected with the primary optical centres by the lemniscus and with the 
nucleus of the third nerve by the posterior longitudinal bundle. 

In some of the later works on diseases of the nervous system the 
view that the centre for the light reflex is to be found in the cervical 
cord has been accepted, and notably by Sacki and Schmaus,* and 
Schaffer.® Ruge® repeated Bach’s experiments, and confirmed the 
result that after decapitation and removal of the remaining spinal 
cord the reflex was at once abolished. He noticed, however, that the 
size of the pupil varied greatly in the different animals experimented 
upon. In one they might be contracted and in another dilated, and 
in the mid-position in a third. Prom this he concluded that there 
must be some secondary action taking place to which the loss of the 
light reflex might be due. He then succeeded in cutting at the level 
of the calamus scriptorius and as high as the middle of the fourth ven- 
tricle, and he always found the light reflex to be present after these 

' Neurologiscbe Centralblatt, 1903, Bd. jcsii. p. 521. 

- Von Graefe's Arch. f. Ophthal., 1899, Bd. xlTii. pp. 339 and 551, 

’ Deut. Zeitschr. f. Nervenhk., 1900, Bd. xvii. p. 428. 

< Vorhsungen u. d. path. A-nat. der Kucherenecke, 1901. 

‘ Anatom, klin. Vortrage an dem Geherte d. Neuropathol., 1901. 

Von Graefe's Arch. f. Ophthal., 1902, Bd. Hv. p. 483. 
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procedures, just as it had been when the cut was made in the spinal 
cord, and this he takes as proving that the centre is in the brain. In 
spite of this he thinks that the Argyll-Kobertson pupil may be accounted 
for by a lesion in the cervical cord, and his hypothesis suggests so 
strongly the explanation which Argyll-Robertson originally gave that 
it is of special interest in this connection. He refers to the fact that 
the pupillary fibres of the third nerve end about cells in the ciliary 
ganglion and reach the iris through sympathetic fibres. He believes 
that it is not unreasonable to think that a lesion in the spinal cord at 
the level of the exit of the fibres going to the cervical sympathetic 
would produce such an effect on the sympathetic cells of the ciliary 
ganglion that they could no longer ti’ansmit the impulses received 
through the third nerve and so interrupt the reflex arc. Ruge gives 
no explanation of how such an effect could occur, nor does he seem to 
have taken into consideration the many experiments which have been 
done on the sympathetic nervous system. 

Bach, together with Meyer, ^ has reported some additional experi- 
ments, the results of which have led him to modify his former view. 
These authors did not know of Ruge’s work until their own experi- 
ments had been finished. They used the apparatus which Meyer had 
devised for maintaining artificial respiration, and were thus able to 
observe the animals for a considerable time. They used full-grown cats, 
and found that section of the cervical cord 1 mm. or 2 mm. below the 
medulla caused no loss of the pupillary reflex, but that if the cut passed 
just at the spinal end of the fourth ventricle the reflex was abolished. 
If the section were unilateral it was the reflex of the opposite eye which 
was lost. Bach and Meyer suppose that in this region there is a centre 
of great importance for the pupillary light reflex. They consider that 
it is an inhibitory centre, for when the medulla and fourth ventricle 
are simply exposed the pupils become contracted and react very little, 
if at all, to light, presumably from irritation of this centre, and if then 
a cut be made in the middle of the fourth ventricle, or even above, 
the pupils again become about the normal size and react actively to 
light. This is equally so in both eyes, even when the cut is unilateral. 
They believe that there must be another centre for the light reflex — a 
subordinate centre which is situated not below the posterior corpora 
quadrigemina. They give an elaborate diagram, which is a modifica- 
tion of the one which Bach had already given. In this they leave it 
an open question whether the third nucleus plays any part in the reflex 
act or whether the efferent path is not composed of fibres which run 
directly from the two centres to the ciliary ganglia. They believe 
that the efferent path decussates, at least- for the most part, and passes 


1 Von Graefe’s Arch. f. Ophthal., 1903, Bd. Iv. p. 414. 
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to the eye of the opposite side, and that there is no connection between 
the reflex centres of the two sides. The afferent path, after having 
decussated in the chiasm, passes, they believe, only to the upper reflex 
centre of the same side, and that the path from there to the inhibitory 
centre is also direct. In their account of symptoms which follow 
lesions in the various parts of this complicated reflex mechanism they 
do not indicate where we are to look for the lesions which underlie the 
Argyll-Robertson pupil. Bach and Meyer' have added the report of 
some more elaborate experiments along this same line. They exposed 
the medulla and stimulated mechanically the floor of the fourth ven- 
tricle, and were able to produce changes in the size and action of the 
pupils which spoke for the presence of their inhibitory centre and also 
for the presence of the centre which has to do with the dilatation of 
the pupil, probably also inhibitory. They- cut out the medulla and 
allowed the animals to become asphyxiated, when the pupils dilated ad 
maximum, to again contract when artificial respiration was recom- 
menced. Electrical stimulation of cerebral cut surfaces caused dilata- 
tion. From this they conclude that there are other parts of the central 
nervous system which are important for pupillary dilatation. Their 
experiments, as well as those of Rieger, show that a lesion of the upper 
part of the cervical cord can hardly be held accountable for the symp- 
toms unless it does so through the agency of the ciliospinal nerve. 
This is Rieger’s supposition, and what Argyll-Robertson believed. 

While practically all observers have assumed that the lesion under- 
lying the Argyll-Robertson pupils was to be looked for in the central 
nervous system, Marina” has called particular attention to the impor- 
tance of the ciliary ganglion as a centre for the pupillary light reflex. 
I have already referred to his careful anatomical and experimental 
studies, which have done much to make our knowledge of this gan- 
glion more accurate. He has also examined the ciliary ganglion in 
various pathological conditions, and he gives the results of his findings 
in seventy cases. Among these were thirty-six cases of dementia para- 
lytica, five of iahes, and twenty-nine of other diseases. He seems to 
have fully recognized the difficulty in the interpretation of Hissl changes, 
and to have endeavored to control his findings. His conclusions are 
that in dementia paralytica and in iahes, when the pupils have reacted 
normally during life, no changes are to be found in the ciliary gan- 
glion after death ; but that when there has been an abnormal pupil- 
lary reaction there wiU be found more or less evident changes in the 
cells of this ganglion. The changes indicate, he thinks, a slowly pro- 
gressing degeneration of the cells. He also finds degeneration of the 


’ Von Graefe’s Arch, f. Ophth., 1903, Ed. Ivi, p. 297. 
Bent. Zeitechr. f. Kervenhk.. 1901, Bd. xx. p. 369. 



THOMAS: THE ARGYLIi-EOBEETSON PUPIL. 955 

ciliary nerve particularly well marked in the cases of tabes. No change 
in the third nerve or its nucleus was found. 

In a number of cases Marina examined the superior cervical sympa- 
thetic ganglion, and although his results were not so definite as in the 
case of the ciliary ganglion, it did seem to him that when the pupils 
were normal and no changes were found in the ciliary ganglion there 
were little or no changes in the superior cervical ganglion. He, how- 
ever, does not mean to draw a parallel between these two organs. 

Marina was unable to determine a constant microscopic difference in 
the ciliary ganglion between the cases with Argyll-Eobertson pupils 
and those in which the pupils were completely immobile, but he calls 
attention to the fact that in the great majority of cases there were some 
normal cells remaining. He speaks of the complexity of the problem 
and of the many undetermined factors in regard to the action of the 
pupil during convergence and accommodation. In a very recent paper' 
he has studied experimentally the contraction of the pupil during con- 
vergence, and he believes he has proved that the action is entirely in- 
dependent of the third nucleus. He transplanted the rectus internus 
into the insertion of the superior oblique and into that of the rectus 
externus, in several monkeys, and found that wherever the eyes were 
converged without relation to the muscle which brought about the 
position the pupil contracted. He suggests as a possible hypothesis 
that the contraction may be caused by stretching of the short ciliary 
nerves, and so stimulating the ciliary ganglion and causing a contrac- 
tion of the pupil this way. 

Although he admits the presence of other reflex centres for light, 
Marina insists upon the importance of the ciliary ganglion, and he 
predicts that the oftener it is examined and the more it is studied in 
his relation the greater this importance will become. This work is 
very interesting just now, when more attention is being paid to the 
sympathetic ganglia as possible reflex centres, and one is reminded 
of the work of Miiller^ and others, which seems to show that the reflex 
activities of the bladder are largely nnder the control of the sym- 
pathetic ganglia in its neighborhood. The mechanism which controls 
the bladder and that which controls the iris have many points of 
analogy, and it is interesting to remember how often they are both 
distnrbed in the early stages of tabes. 

Suggestive as all this undoubtedly is, it cannot be said to be any- 
thing more, for our knowledge of the sympathetic nervous system is 
far too incomplete and inexact to allow us to formulate any clear idea 
of how the ciliary ganglion could act as a reflex light centre. Marina 

1 Deutsche Zeitsohrift fiir Nervenheilkunde, 1903, vol. xsiv. p. 274. 

2 Ibid., 1901, Bd. sxi. p. 86.] 
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advances no theory. If I have understood Langley/ who appears to 
have the clearest conception of the sj’^mpathetic, or, to use his more 
general term, autonomic nervous system, he would believe that such a 
function of the ciliary ganglion would not be in accordance with what 
is at present known. 


A CONTRIBUTION TO THE SURGERY OF CEREBRAL TUMORS. 

By Geoege Woolsey, M.D., 

OF KEir YORK CITY. 

The reaction which followed the indiscriminate resort to operation 
for cerebral tumors, which was stimulated by the publication of the 
successful cases b}’’ Godlee and Horsley, has led to an ultra-conservative 
attitude toward the operation by most surgeons. Operation in cases 
imperfectly localized naturally produced discouraging results. 

At the outset we must admit that only a small proportion of all cases 
of cerebral tumor are suitable for radical operative treatment — a pro- 
portion which varies from 2 to 8 per cent., according to various neu- 
rologists, judged on the basis of the autopsy findings, or runs up to 16 
per cent,, judged by the histories of those clinically diagnosed. Accord- 
ing to Starr, about 7 per cent, of all cases are operable. This small 
percentage depends largely on our imperfect means of exact diagnosis 
and localization and bn the inaccessibility of certain parts of the brain 
to successful surgical operation. With the improvements in the 
methods of cerebral localization and in technique the operation has 
become safer, its indications have been extended, and the proportion of 
operable cases is likely to increase to a certain extent. The fact should 
not be lost sight of that all cases of brain tumor, of whatever variety, 
are necessarily fatal. 

The conservative attitude referred to is illustrated by v. Bergmann, 
one of the highest authorities on brain surgery, who would limit the 
surgery of brain tumors to those of the central or motor area, on the 
ground that an exact diagnosis is possible only in tumors of or near 
this region. V. Bergmann himself, however, operates on tumors in 
other regions, as his published cases show, and the unfortunate outcome 
of many of these cases may be a factor in his ultra-conservatism. My 
own experience in operations on cerebral tumors and cysts — three for 
tumors and two for cysts~and my interest in cerebral localization 
induced me to collect the cases of cerebral tumors operated on (includ- 
ing cysts giving the symptoms of tumor), which have been reported 
during the past five years (101 cases), flath a view to determine whether 
the results of the more recent operations on cerebi’al tumors do not 


' Brain, Spring, 1S03. 
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justify a less conservative attitude toward tlieir operative treatment. 
In this list I have included only those cases reported in the English, 
French, German, and American literature with sufficient fulness to 
furnish the data required. Of my own cases two have been shown to 
the New York Surgical Society, and published in the Annah of Surgery, 
February, 1903, p. 276, to which reference may be made for details. 
Similar collections of cases have been made by Knapp, Starr, v. Berg- 
mann, and others up to 1898. The cases reported in the five years 
since then would indicate whether the improvements in localization and 
technique justify us in extending the indications as given by v. Berg- 
mann and in taking a more hopeful view of the surgery of cerebral 
tumors. 

As for cerebral tumors in that part of the cerebral cortex accessible 
to surgical operation, the indications for operation depend entirely 
upon the possibility of accurate localization. What light does this 
series of 101 cases show as to this point? I think it shows that, in 
many cases at least, tumors of the prefrontal, parietal, and occipital 
areas can be as successfully localized and operated upon as those of the 
motor area. In this series of 101 cases 'twelve were localized in the 
frontal region, four of which really belonged to the motor area, includ- 
ing the posterior parts of the second and third frontal gyri. The 
remaining eight cases (Nos. 11, 43, 71, 72, 73, 75, 77, and 82) were 
situated in the prefrontal region, and present quite a characteristic 
group of symptoms for aid in local diagnosis. This area, especially 
that on the left side, is supposed by many to have to do with the 
higher psychic powers and the moral sense. From the analysis of 775 
cases of brain tumor accompanied by psychic disturbances, SchusteF 
claims that certain psychic symptoms correspond to certain forms and 
groups of anatomical and local conditions, and that frontal tumors 
present moral insanity and dementia — and less often hallucinations, 
paranoia, and mania — more often than tumors elsewhere. GianelH^ 
st^s thaT the more prominent the psychic disorders — torpor, weak 
memory, etc. — the more likely is the growth to be in the prefrontal 
lobe, and that seventy-seven out of ninety-seven cases of tumor of the 
frontal lobe were accompanied by mental disturbance. All of the 
above eight cases of frontal tumor, irrespective of the side, show psychic 
symptoms, and two of them moral perversion. L. Bruns^ says that dis- 
turbance of equilibrium characterizes tumors of both the frontal lobe 
and the cerebellum, but a distinct ataxic gait was present in only one of 
the above eight cases. To assist in the localization, three presented local 
tenderness on pressure or percussion, one a visible external swelling^ 
two exophthalmos, and in two the eye was lowered and turned out. 
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964 woolsey: surgery op cerebral tumors. 


This series of 101 cases includes five cases of tumor localized in the 
parietal region and found and removed by operation, besides one 
imperfectly localized from an insufficiency of focal symptoms. Four 
of these five cases were localized and reported b}^ hlills, of Philadelphia. 
All of the five cases presented symptoms of sensory disturbance, and 
were localized by these s}Tnptoms. In four of them these symptoms 
included astereoguosis, which was also present in the case of some 
tumors in the motor area where the region behind it was invaded. 
"With reference to astereognosis, Walton*' concludes that “ it seems a 
safe working plan in operable cases with no other localizing symptom 
than astereognosis to select for the centre of the area to be exposed a 
point in the ascending parietal convolution at a height corresponding 
to the motor representation of the extremity involved.” In four of the 
five parietal tumors there were also motor symptoms, usually of mod- 
erate development and late appearance, and due to the forward exten- 
sion of the tumor or its pressure in the course of its growth. Three of 
the cases also presented ataxia. 

Three of the 101 cases were diagnosed and* found in the occipital 
lobe. In all three there was homonymous hemianopsia which, says 
Bruns, ^ alone or associated with appearances of optic irritation or hallu- 
cination or soul-blindness, is characteristic of tumor of the occipital 
lobe. Schuster' says that hallucinations and delirium are particularly 
frequent in occipital lobe tumors. In one case there was also an 
external tumor to assist in the localization. Among the 273 cases of 
operated brain tumor collected in v. Bergmann’s work,'' only three of 
the occipital lobe are given. As the three cases out of the series of 101 
include one of the writer’s cases which has not been elsewhere reported, 
a resume of it is given : 

H. S., female, aged twenty-nine years. Family and pre\dous history 
negative. ISlo specific disease. One and a half years ago intense right 
occipital headache, nausea, and vomiting. Later on staggering, but 
to no particular side. Eyes — left : optic neuritis ; right : atrophic disk, 
total blindness. Left hemianopsia. Patient dull and stupid. Semi- 
coma alternating with delirium. Has had drawing up and twitching 
of left leg. Pulse rapid, weak, and hardly perceptible. Diagnosis by 
Dr. E. D. Fisher : Tumor of right occipital lobe. 

Operation, June 9, 1897. Bight occipital lobe exposed by trephine 
and rongeur, and explored to falx and tentorium. Brain surface 
appeared abnormal, darker and yellower than normal, and a section 
was removed for examination. Bo limited tumor. Two and a half 
drachms of clear, straw-colored fluid removed by syringe from right 
lateral ventricle. Dura and scalp sutured. Primaiy union. June 
25th, great improvement ; no headaches, stupor, or delirium ; patient 
quiet and rational. Discharged improved June 29th, Microscopic 
examination of specimen shows it to be a diffuse glioma. She died in 
September, 1897. The operation was merely palliative. 
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Enough has been said to show that tumors in the prefrontal, parietal, 
and occipital regions are localizahle and operable, and many of the 
characteristic symptoms of tumors of these three regions which made 
this localization possible have been given. Moreover, the results of 
operation on tumors in these regions have been quite as good as on 
those of the motor area. The number also of operations on tumors in 
regions other than the motor area has largely increased in the last five 
years, and we may justly claim that the indications for operation on 
cerebral tumors should be extended beyond those of the motor region. 

Although in cases of brain tumor the diagnosis should be made or 
confirmed by a skilful neurologist, the surgeon should not be dependent 
on this diagnosis alone and operate in a mechanical way like a mere 
mechanic. To obtain the best result and to intelligently meet the 
demands of the situation in an operation for brain tumor, the surgeon 
should have a good knowledge of the methods of diagnosis and localiza- 
tion as well as of craniocerebral topography. We may go a step farther 
and assert with Durante,® in presenting a number of operated cases 
of tumor of the prefrontal region as a contribution to the function 
and localization of this part of the brain, that the surgeon in operating 
on cerebral lesions may contribute much to the physiology of the brain 
as well as to the diagnosis of its lesions. He likens the surgeon to a 
physiologist performing an experiment in vivo. 

In arriving at the diagnosis we must consider (1) the general or press- 
ure symptoms, and (2) the focal or localizing symptoms. Of the 
pressure symptoms, headache, choked disk, vomiting, and vertigo are 
the most important. Persistent headache is the most constant. In the 
above 101 cases its absence was mentioned in only eleven cases, or 10.8 
per cent. It is of but little value in localizing the tumor, for it was 
confined to the same side in only ten cases, or 9.9 per cent. It is note- 
worthy that in tumors of the frontal lobe the headache, if localized, 
may be frontal or occipital, or both, as the pressure seems to be exerted 
in both a forward and a backward direction. 

According to Wilder,’ choked disk is present in 80 per cent, of cere- 
bral tumors (90 per cent, of cerebellar tumors), and it is said that 90 
per cent, of the cases of choked disk are due to brain tumor. In the 
present series, among the ninety-four cases where it was mentioned, it 
was present in only 69.2 per cent. ; but among the twenty-nine cases 
where its absence was noted nothing was found in three cases, cysts in 
five cases, sclerotic or necrotic tissue in two cases, tubercle in two cases, 
a gumma and a very small tumor each in one case. Deducting these 
fourteen cases, choked disk was present in 84.1 per cent, of the remain- 
ing cases. Wilder also says that it is of little value as a localizing sign, 
and that it does not furnish an)"^ information as to the nature or size 
of the tumor; but Gunn® states that optic neuritis on one side or 
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markedly prominent on one side points to a tumor of the cerebrum 
on that side. In sixteen cases (17 per cent,) of the ninety-four it 
appeared, first, most markedly or only on the same side as the tumor,- 
and in six cases on the opposite side. 

In general, also, it is probably true that it is more regularly present 
and more often pronounced and double in a large or raiiidly growing 
tumor, and more often absent in a cystic tumor. With tumors of the 
motor cortex double choked disk appears late, and is frequently absent 
— i. e., in 33 per cent, of cases according to Wilder and in 38 per cent, 
of my series of 101 cases. Hence in tumors choked disk of the motor 
area, and especially double choked disk, indicates a large or rapidly 
growing tumor. 

In an analysis of seventy-four cases of cerebral tumor Singer “ found 
the absence of optic neuritis rare in cases under forty years of age, and 
increasingly common after that.” Among the fifty cases under forty 
years in which choked disk is mentioned, it was absent in thirteen (or 
26 per cent.) against 44 per cent, in cases over forty years. Among 
the thirteen cases just mentioned are nine which we deducted in taking 
the percentage of choked disk, making choked disk absent in only 8 
per cent, of cases under forty yeai-s of age. 

In the present series of cases vomiting and vertigo were present in 
a relatively small proportion of cases, 33.3 per cent, and 22.2 per 
cent., respectively. Still other pressure symptoms occur, such as slow 
pulse, deep respirations, psychic unrest, or general convulsions; but 
the decisive pressure symptom is choked disk. 

Without going into a- discussion of the mechanism of the pressure 
symptoms and the various theories which seek to explain them, we may 
say that some of the cases operated upon show the importance of the 
cerebrospinal fluid as a factor in the pressure symptoms, and thus 
support V. Bergmann’s theory that the increased tension of this fluid 
compresses the capillaries and causes ansemia, and thus irritation and 
paralysis of the nerve centres. 

While the pressure symptoms, combined with the course of the dis- 
ease and exclusion, may enable us to diagnose a brain tumor from other 
brain lesions, they do not enable us to localize it so that we are justified 
in attempting its removal. An exact localization, says Oppenheim, is 
necessary for surgical treatment; and “ only the relative certainty of 
the diagnosis gives us the right to do a dangerous operation ” is the 
statement of v. Bergmann. The focal or localizing symptoms, due to 
the destruction of or the local pressure on some particular part of the 
brain whose function is known, vary with the position of the new-growth 
and hence lead to its localization. 

There are two other means of localization of brain tumofs that may 
prove of much assistance— percussion or pressure and the X-ray. In 
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the series of 101 cases collected local tenderness on percussion or pressure 
over the tumor was noted in twenty-one cases. Two of these were 
subcortical, including one tubercle, the remaining nineteen cortical or 
surface growths, including two cysts, three gummata, one case of 
necrotic tissue, and three cases of painful tumors, appearing on the sur- 
face. If percussion or pressure show tenderness locally the tumor is 
probably superficial.® Macewen has called attention to changes in 
resonance on percussion over cerebral tumors — i. e., tympanites, in- 
creased dulness, and cracked-pot sound — which are of service in local- 
ization when circumscribed, and in general diagnosis when more diffuse. 
In two cases on the list increased dulness was noted, and in one case 
(No. 51) it was the only marked localizing sign. In two cases there 
was tympanitic resonance, and in one of these cases (No. 75) also this 
symptom and local tenderness were the principal localizing signs. In 
cases of difficult diagnosis the local tenderness and percussion note may 
be even more important than the cerebral symptoms.® Carson® reports 
a case to show that the cranial cracked-pot sound may be a valuable 
sign of cerebral tumor, and claims that it is due to a separation by 
pressure from within of the sutures which had previously come together. 
In one case (No 63), in a child of eight years, there was a cracked-pot 
sound on both sides. It is to be remembered that changes of the cranial 
percussion note are present in other conditions than tumors, especially 
traumatic lesions associated with blood clot. (See also Paoli and 
Mori, iZ PoUolinico, February 15, 1898.) In six cases of the series 
there was an external swelling, three of which were tender to pressure. 
The X-ray has only lately been tried in cases of suspected brain tumor. 

^ In one case of the series (No. 61), a glioma of the motor area, it was 
negative; while in four others (Nos. 68, 69, 76, and 96), including 
three sarcomata and a gumma, it was positive. These and a case of 
glioma of the cerebellum reported by Church, of Chicago, include all 
the reported cases that I know of where the X-ray was positive. In 
two of these cases the bones of the vault were noted as being very 
thin. Obici and Bollici’® demonstrated post-mortem by means of the 
X-ray a sarcoma of the brain in a boy, proved it by dissection, and 
experimented on the cadaver. The great importance of attention to 
special details in this work is emphasized. 

For the purposes of operative treatment it would be very desirable to 
have a still more exact diagnosis, to know whether the growth is cor- 
tical or subcortical, and what its size and nature are. It was pointed 
out some time ago by Seguin and Mills that paresis with predominance 
of tonic spasm, such as frequent attacks of Jacksonian epilepsy, indicate 
a cortical lesion, though this symptom is present in a few subcortical 
tumors. If percussion be very sensitive locally the tumor is probably 
superficial. - In large tumors the symptoms due to pressure are usually 
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very marked, and the focal symptoms indicate a wide extent of in- 
roJvemeut or pressure. Tumors of the motor cortex where double 
optic neuritis is marked are probably of large size. 

We are still less able to diagnose the nature of the tumor. Pressure 
symptoms, including choked disk, are probably less common or less 
marked with a cyst than with a solid tumor of equal size, though it is 
difficult to diagnose a cyst from a small, solid tumor. Kapidly growing 
tumors, as indicated by the course of the symptoms, should indicate 
malignant growths, glioma, sarcoma, etc.; but many of the latter grow 
slowly, as indicated by the duration of the symptoms in such cases. 
This is especially true of the fibrosarcomata and spindle-celled sarcomata, 
fourteen cases of which averaged nearly three years, while the small 
round-celled variety shows a much shorter duration. We know, too, 
that the so-called malignant tumors are byfar the most common. Thus, 
in this series of eases, among the eightj'^-eight cases in which the variety 
of the tumor was mentioned, forty-four (50 per cent.) were sarcomata 
(including gliosarcoma), eleven (12.5 per cent.) were gliomata, ten 
cysts, five fibromata, fiveguramata, three tubercles, two angiomata, two 
endotheliomata, two cortical scleroses, and four single examples of other 
forms. There were also six cases in which nothing was found and six 
in which the variety was not mentioned. 

At times we may diagnose with some certainty a gumma or a tubercle 
from the previous history or the present condition. We can rarely, if 
ever, tell whether a tumor is encapsulated or not, though Singer*^ says 
that out of seventy-four cases of autopsied cerebral tumors all of the 
nine which had had no optic neuritis were over forty years of age and 
had infiltrating malignant growths. 

The importance of the accurate localization of cerebral tumors is 
shown in Van Hippel’s statistics, given by v. Bergmann,® in which out 
of 116 cases accurately localized the tumor was removed in all, 60 per 
cent, were improved or cured, and 7 per ceut. were not improved or 
died of the operation. On the contrary, in 157 cases where the localiza- 
tion was defective and the operation was more or less exploratory, 47 J 
per cent, died as the result of operation. Out of 111 cases collected 
by Knapp’’' where the tumor was not found, fifty-eight (52 per cent.) 
died, and in about 21 per ceut. of all operated cases there was a failure 
to remove the tumor owing to errors in diagnosis. 

The indications for operative treatment are clear. A radical opera- 
tion is indicated in cases where the tumor can be satisfactorily located in 
a region accessible to surgical operation and ^vdien there is no evidence 
of malignant disease elsewhere, of a very large cerebral growth, or of 
multiple growths. V. Bergmann is opposed to operation on supposed 
gumraata, Horsley in favor of it, and the weight of evidence is in favor 
of the latter view. The mortality and results are more favorable with 
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gummata than with any other form of new-growth. Moreover, other 
forms of tumor may occur in those giving a syphilitic history, as 
occurred in at least one of the appended series of cases, and a gumma 
may occur when no history of syphilis is obtainable ; so that we cannot 
be sure of the nature of the growth until we have exposed or, perhaps, 
even examined it. Although antisyphilitic treatment may temporarily 
improve the symptoms due to a gumma, and even those due to other 
forms of tumor, it probably rarely, if ever, causes the entire absorption 
of the gumma, so that an operation is the only sure radical cure. 

Solitary tubercles have also given good results, Horsley’s and other 
cases having remained well five to seven years. 

Opinion is divided as to palliative operations, but personally I think 
they are strongly indicated where the tumor is not to be localized or is 
inaccessible, in order to relieve the symptoms most complained of — 
headache, loss of vision, etc. — when these are pronounced. Such opera- 
tions are comparatively safe. Knapp’'* gives 14 per cent, of mortality 
in sixty-eight cases, and I think this figure is too high for the present 
results. The temptation to make such an operation a thorough explora- 
tory one should be resisted, for the weight of opinion is against explora- 
tory operations. 

prognosis is hard to give in advance, so much depends upon the 
conditions found. It should never be lost sight of, that all cerebral 
tumors, even the most benign, are necessarily fatal if nothing is done for 
them. The mortality, according to the statistics of Ohipault and of 
Starr, is about 56 per cent. ; the tables of Knapp make it 43 per cent, 
before 1891, 33.4 per cint. from 1891 to 1898. In 1899 v. Bergmann 
found that 25 per cent, of cases died as the direct result of the opera- 
tion. The improvements in localization and operative technique have 
reduced the mortality of cases operated on in the last five years. In 
the series of cases I have collected, twelve cases (11.8 per cent.) died 
within twenty-four hours and twenty-six (25.7 per cent.) within three 
weeks. If we select the eighty-eight cases where an exact localization 
was made, the mortality was somewhat less — 22.7 per cent, as against 
46 per cent, among those not exactly localized. In the table are twelve 
cases of Gussenbauer’s, with only one death, and that due to pneu- 
monia'. As to the more remote prognosis, six died between three weeks 
and three months, nine between three months and one year, and three 
between one and two years. As almost all of these died from the effect 
of the tumor, the mortality within two y\ ''•rs is 43.5 per cent. This 
probably does not represent the actual moA ;;ity within this period, for 
a large number are reported within a coroparatively short time after 
the operation — in one case only two weeks. 

In spite of the high mortality we must admit that the immediate and 
remote mortality is no greater than follows radical operation for malig- 
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nant growths in some other situations. When we consider the other- 
wise hopeless condition of these cases, the difficulties of exact diagnosis, 
the inaccessibility of the tumors, and the marked relief of symptoms in 
almost all cases not dying at once, we may take courage and feel some 
degree of satisfaction. When we look at the other side of the question 
— the length of time during which some cases remain free of recurrence 
— we may feel still more encouraged. Cases of sarcoma are reported 
four years, four years and one. month, five and one-half years, and 
eleven years after operation. The last case — one of Durante’s — then 
recurred, was again operated and was well six and one-half years later. 
A ease of fibroma was reported well eight years, cases of gummata two 
and two and one-half years, a case of glioma three and one-half years, 
and one case, in which the variety of tumor was not given, nine years 
after the operation. Seven cases of sarcomata are reported to have 
recurred at periods ranging from three montlis to eleven years, and 
averaging two years and four months or, exclusive of the latter case, 
nine and one-third months. 

Gussenbauer” says that in gliosarcomata the prognosis can be made 
only with great reserve even when removal is apparently within normal 
tissues. In one of his cases recurrence was first evident after three 
years. McCosh removed a brain tumor, pronounced fibroma by the 
pathologist, which recurred as a sarcoma in a few months. Naturally 
the remote prognosis of malignant tumors anywhere is not good at best, 
especially when not encapsulated ; so that the above results are far from 
discouraging. At least we do not have to fear glandular metastasis in 
the malignant tumors we meet with in the brain. In reference to 
recurrence, v. Bergniann says that among the tumors which grow in 
the cortex, and can therefore be reached by the knife, those are most 
frequent which promise favorable results from an operation, viz., tough 
fibromata and sarcomata which are well encapsulated, have their seat 
of predilection in the gray matter of the cortex, and, when once removed, 
do not seem to recur. 

The prognosis of cysts should not be given without reserve. My 
first case, operated in 1893, is an example of this. K. R., female, aged 
eighteen years ; fracture of right temporofrontal region at two and one- 
half years, followed by three operations. At seven years Jacksonian 
epilepsy on left side, with aura in left hand extending to left foot ; 
tremor of left extremities. Operation : right motor area exposed, and 
appeared normal ; old scar and gap in bone exposed ; c^'st opened lead- 
ing back to beneath motor area; drainage; four hours later collapse; 
temperature 104° F. ; stimulation and reaction ; unconsciousness; tem- 
perature rose to 108° F. ; death in thirty-six hours; no autopsy; no 
apparent infection. lYithout particular care there is always the danger 
of infection in a cyst as long as drainage is eraplo 3 'ed. As to the remote 
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prognosis of cysts, v. Bergmann says that traumatic cysts are not 
common and of small size, and that brain cysts more often occur in 
sarcomata of the brain from the softening and breaking down of nearly 
the entire tumor. When the fluid of a brain cyst is rich in albumin, 
and the cerebrospinal fluid from a lumbar puncture is poor in albumin, 
the cyst is always one derived from a sarcoma. In a case of Vallor 
the sarcomatous nature of the cyst was first known after three years. 

In the evolution of the technique the operation of craniectomy for 
the exposure Irnd removal of cerebral tumors has undergone many 
changes and great improvements, with a resulting lessening of the 
mortality. It is significant that infection was the cause of death in 
but two cases on the list. Trephining and enlarging the opening by 
the rongeur was too slow, and if a sufficient exposure were obtainable an 
unpleasantly large opening was left in the skull. The Wagner osteo- 
plastic flap was a great advance, and revolutionized cerebral surgery, 
for a large area is rapidly exposed for examination, plenty of space is 
afforded for operation, and by replacing the flap the objection of leav- 
ing a large, uncovered area of brain is obviated. But here, too, the 
chisel and mallet were somewhat slow and theoretically liable to cause 
concussion, though I have not found it so in practice. Mills'* says it 
is of the utmost importance that some speedier method of opening the 
skull, and some method accompanied by less cranial concussion, should 
be employed. In my last two cases I have employed with satisfaction 
Doyen’s electric circular saw. A small opening is rapidly made with 
a burr at each angle of the quadrilateral flap, the thickness of the 
skull is measured at these openings, and a collar of such a size adjusted 
on the saw that the latter will not quite cut through the inner table. 
The latter is broken by the blow of a chisel with a probe-pointed lower 
angle, and the flap is raised up, breaking the base as a hinge for the 
flap. This fracture may be facilitated by sawing partly through from 
beneath Avith a Gigli saAV, and the latter may be used for the entire 
sawing required, but it takes considerably longer'. If one uses the 
Gigli saw slowly no protection of the dura is necessary. I have had 
no experience Avith the Stellwagon trephine, but it does not seem to 
have fulfilled its promise. 

Hemorrhage is an important factor in these operations, and I am 
convinced that it is the chief cause of shock in the surgery of cerebral 
tumors. In tAvo or more cases in the series death Avas directly attributed 
to it, and in at least four cases the operation was done in two stages on 
account of hemorrhage. 

It is naturally free from the scalp, and sometimes unusually so. I 
have often controlled it by elastic tubing drawn tightly around the 
head above the eyebrows and ears, or, when this fails, by temporary 
overlapping interrupted silk sutures beloAv the base of the flap, and 
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above it if necessar)’. Continued oozing from tbe cut surface of the 
bone may be controlled by pressure with or without the use of Horsley’s 
powdered wax, pressed into the diploe. If we minimize the hemor- 
rhage in the first part of the operation I think it will seldom be neces- 
sary to follow Horsley’s advice to operate in two stages, going as far in 
the first operation as raising the bone flap. After losing a case from 
hemorrhage, v. Bergmann advises this plan when the first stage of the 
operation causes symptoms of collapse. This was practised in at least 
four cases in the series of 101 cases, and in one case (Ho, 69) at the 
second operation Crile’s plan of temporarily clamping the carotids was 
employed. 

The flap of dura, cut about one-quarter of an inch from the bony 
margin, may be turned back in the same or, according to Keen, in the 
opposite direction to the bone flap. The stage of approach to the cor- 
tex is now finished, and if the tumor is in or on the cortex its removal 
is usually a simple matter. After incising the pia about them, most 
tumors — unless disseminated or not encapsulated — are best shelled out 
with the finger. If nothing is seen on the cortex, the tumor, if present, 
must be subcortical, and to find it we first palpate the surface exposed. 
If we cannot feel it, v. Bergmann advises raising the patient to a 
sitting posture, whereupon the tumor may become visible or palpable, 
the area exposed sinking in somewhat from the atmospheric pressure 
in connection with the lessened blood pressure. This plan was success- 
fully used in one case (Ho. 70) by Ransohoff. If this fails, electrical 
stimulation may be and has been used to exactly locate the explosion 
centre of the Jacksonian attacks. Singularly enough this not infre- 
quently gisms no muscular contractions, a fact explained by some by 
supposing that the deep anaesthesia inhibited them ; but the same result 
has been obtained when the patient was allowed to partly come out of 
the anesthesia. 

If this means fails, then, locating the centre of the area involved, as 
indicated by the diagnosis, as accurately as possible from the landmarks 
of the exposed area, we may make a small antei’oposterior incision 
through the cortex and explore with a probe, grooved director, aspirat- 
ing needle, or the little finger. The first three may be carefully intro- 
duced in various directions. Unless we have a positive result with the 
X-ray, we would not be justified in going any farther. The above 
exploration is proper and indicated in cases confidently localized ; con- 
traindicated in those that are not. An example of a spontaneous dis- 
closure of a tumor and cyst was presented by my last case operated upon 
(Ho, 98), where on lajdng back the dural flap the brain protruded very 
prominently, its cortex ruptured and opened a subcortical cyst, which 
forcibly evacuated itself on account of the increased jiressure. On 
enlarging the opening I enucleated a tumor, a fibroma, by means of the 
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finger, from the mesial wall of the cyst. (See Annals of Surgery, 
February, 1903, p. 276.) 

Bleeding from the cavity left by the tumor should be controlled, as 
far as possible, by ligature or gentle packing. I believe in always leav- 
ing a drain, at least of folded rubber tissue, through the sutured dura 
to give outlet to the oozing ; otherwise the bleeding, which may start 
afresh, may work its way into the surrounding brain tissue, like a cere- 
bral hemorrhage, or between the dura and brain, and thus add to the 
area of brain substance destroyed or cause cerebral compression. The 
drain may be removed in forty-eight hours. 

I have never had any trouble from hernia cerebri, though it is still 
a not uncommon complication, due, in many cases at least, to lack of 
drainage or to infection. Suture of the pericranium and scalp, allow- 
ing for free drainage, completes the operation. 

In palliative operations, and where the tumor cannot be found, the 
bone should be removed from the flap to relieve the increased intra- 
cranial pressure and the symptoms due to it, introducing rubber tissue 
or, better still, a thin plate of celluloid, to prevent union of the scalp 
and dura. In a considerable number of flap operations for various 
purposes I have had no failure of union of the bone flap. 

The results vary from a nearly complete cure to the relief of the 
distressing pressure symptoms, and in a few cases no improvement 
whatever has been noted (6 out of 101). 

Absolute cure or restilidlo in integrum is rarely, if ever, to be expected 
on account of the necessary damage to the brain substance by the tumor 
and the operation of enucleating it ; still, in 16 out of 101 cases 
(including my last case) the symptomatic result was so good as to be 
considered a cure, and in forty- one cases the result has been improve- 
ment, often so marked as to be nearly a cure. 

In spite, then, of the small percentage of operable cases, the difiicul- 
ties of diagnosis, the uncertainty of prognosis, the fairly high mortality, 
the liability to recurrence, and the difiiculties of the operation, and in 
view of the results obtained and the fact that even benign cerebral 
tumors are necessarily fatal, I think that the radical operation is 
justifiable and indicated in selected cases, and the palliative operation 
in another group of cases of cerebral tumors. 

I would like to emphasize the following conclusions : 

1. The sphere of operation for cerebral tumors may be and has been 
extended to those parts of the cortex where tumors are accessible and 
localizable — i. e., to the prefrontal, parietal, and occipital regions, in 
addition to the motor area. 

2. The prognosis, both immediate and remote, is as good as or even 
better than in operations for malignant growths in some other locations. 

3. This prognosis has improved with the improvements in localization 
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and operaDive technique, and with the limitation of the radical opera- 
tion to cases accurately localized. 

4. The palliative operation is strongly indicated to relieve symptoms 
where localization cannot be accurately made or the tumor cannot be 
removed. The exploratory operation is contraindicated. 

5. Practically all circumscribed growths of moderate size are suitable 
for operation. 

6. The osteoplastic method should be employed and the most rapid 
and perfect technique adopted which the circumstances allow. 
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MULTIPLE SCLEROSIS \VITH DEMENTIA : A CONTRIBUTION TO 
THE COMBINATION FORM OF MULTIPLE SCLEROSIS 
AND DEMENTIA PARALYTICA.- 

By J. Ramsay Hunt, M.D., 

(OF NEW YOnK) 

INSTBUCTOR IN NEUKOPATHOLOGY IN THE COBNELE UKIVEHSITY MEDICAL SCHOOL; NEUROLOGIST 
TO THE CITY HOSPITAL ; ASSISTANT PHYSICIAN TO THE MONTEFIORE HOME. 

Introduction. Disseminated sclerosis of the central nervous system 
is generally accompanied by slight mental changes. In the larger 
number of cases the psychical alterations are insignificant, of mild 
character, and playing a minor role in the list of symptoms. They 
may be summed up briefly as follows : mental dulness and apathy ; 
mild states of exaltation or depression and emotional instability ; undue 
mental complacency and contentment. 

With the progression of the affection and the increase of the general 
symptoms the mental impairment suffers still more, so that in the later 
stages a partial dementia is not uncommon. 

Another group of cases with the somatic s^'mptoms of disseminated 
sclerosis is characterized by a preponderance of the mental symptoms, 


From the Pathological Laboratory of the Cornell University Medical School. 
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these appearing early in the course of the disease, of unusual severity, 
and terminating in complete dementia. 

This group is represented pathologically by two subdivisions : 

1. An extreme development of the sclerotic process in the gray and 
white matter of the brain (cerebral type of disseminated sclerosis). 

2. A mixed or combined form. Dementia paralytica and multiple 
sclerosis occurring in combination. 

Both are very rare. The following case represents the combination 
form of the two diseases : 

Summary of Case.* A woman, aged fifty-three years, presenting the 
symptoms of multiple sclerosis followed by dementia : spastico-ataxic 
gait ; nystagmus ; ataxic and intention tremor of arms ; impulsive 
laughter ; syllabic speech ; double optic neuritis ; progressive mental 
enfeeblement, terminating in dementia ; duration, eight years. 

Autopsy. Thickening of the calvarium ; opaque and thickened me- 
ninges ; marked atrophy of the frontal lobes ; granular ependymitis ; 
dilatation of the ventricles ; disseminated plaques of sclerosis in the 
brain, cerebellum, pons, medulla, and cord. 

Histological characteristics of general paralysis and disseminated 
sclerosis. 

Clinical Notes. B. M., aged fifty -three years, was admitted to the 
Montefiote Home for Chronic Invalids October 2, 1896. She was the 
mother of seven children, two dying in infancy of negative causes. 
No miscarriages; no history of a syphilitic affection was obtainable. 
Her symptoms date back four years, and had followed an exposure to 
cold, beginning with uncertainty and weakness in the legs, which had 
grown progressively weaker. 

Her memory is very defective. This with considerable mental 
enfeeblement render an accurate previous history impossible. 

On admission patient was awkward in all her movements ; gait 
spastico-ataxic ; pronounced static ataxia both with open and closed 
eyes ; ataxia and weakness of both upper extremities ; right hemi- 
paresis ; speech stammering and syllabic ; impulsive laughter ; facial 
expression one of stupid hilarity ; sight subjectively not impaired ; 
examination of the internal organs negative. 

Ophthalmological Examination. (Dr. Oppenheimer.) Double optic 
neuritis passing into atrophy. 

Note, June 14, 1897. (Examination by Dr. Joseph Fraenkel.) 

Patient is good-natured, complacent, and inclined to hilarity ; 
complains of occipital tenderness and pains in the upper and lower 
extremities. Subjectively vision is not impaired. General parassthesia 
(numbness and pricking), especially in the extremities. Pupils are 
small ; all reactions present. The lateral excursions of the eyeballs 
are somewhat limited. Distinct lateral nystagmus. 

The lower extremities are paretic, and passive movements encounter 
resistance. Ataxia and awkwardness of both upper extremities, espe- 
cially the right. 

No objective sensory disturbances. 


* Presentation of Clinieal History and Specimens at a meeting of the New York Neurological 
Society, Pehruary 4, 19Cf2. 
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The jaw-jerk and the tendon-jerks]'of the upper extremities are 
wanting. The knee-jerks are lively and equal on the two sides. 
Ankle-jerks feeble on both sides and easily exhaustible. 

Epigastric and abdominal reflexes absent ; no involvement of the 
sphinctem. 

_ Note, June 2.5, 1899 (Dr. Praenkel). Patient good-humored, silly, 
hilarious. Memory very poor. Says she has never been ill in her life. 
Extreme mental deterioration. Speech is stammering, with now and 
then a trace of syllabification. She can neither walk nor stand, and 
a change of position in bed is effected with great difficulty. Lower 
limbs are held in a state of flexion. Occasional involuntary atactiform 
movements of the arms and head. 

The eyeballs are constantly dancing,'and all movements except down- 
ward are accompanied by n 3 "stagmus. Pupils of equal size, well shaped, 
and the reactions to light and accommodation are present. Exami- 
nation of the vision is nnsatisfactory, but no serious defect is present. 
Sense of smell and hearing are apparently preserved. Motor cranial 
nerv’es are normal. 

The arms are weak, especiall}' the right. Eo atrophy. Marked 
inco-ordination on both sides. On lifting a glass of water to the lips a 
typical intention tremor is elicited. Tendon reflexes not elicitable. 
iSo objective signs obtained. 

The lower extremities are paretic and held in semiflexion. Of good 
volume. No resistance to passive movements ; on the contrary, a slight 
degree of hj'potonia exists. Slight hypermsthesia ; otherwise sensation 
normal. The right knee-jerk is lively ; the left absent. The right 
ankle-jerk is present ; the left absent. Plantar reflex is present on the 
right, absent on the left. 

The muscles of the trunk are normal. Epigastric reflex absent. 
Electrically the muscles of the legs pi-esent sluggish faradic response. 
Reaction to the galvanic current normal. Died December 28, 1900. 

Post-mortem Examination. The autopsy was performed December 
29, 1900, b)' Dr. Harlow Brooks. A small tuberculous focus in the 
left apex. Purulent bronchitis. Interstitial nephritis. On removing 
the calvarium the anterior portion corresponding to the frontal lobes 
was found considerably thickened and eburnated, measuring from one- 
half to three-quarters of an inch. The inner surface of this thickened 
area is uneven, presenting nodular outgrowths and irregularities. The 
dura mater is normal. Moderate hydrocephalus externus ex vacuo. 
The leptomeninges are opaque and thickened, especiallj" over the 
anterior aspect of the brain. 

The convolutions of the frontal lobes are narrow and atrophic, the 
fissures wide and flaring. The whole anterior half of the brain, in- 
cluding the frontal and parietal lobes, appears small and compressed 
in contrast to the posterior portion. The ventricular cavity is enlarged. 
Moderate granular ependj'mitis. The vessels of the circle of Willis 
are free from arteriosclerotic changes. 

After treatment with jMiiller’s fluid the brain and cord were divided 
into serial segments for the demonstration and localization of plaques 
of sclerosis. Yellowish plaques of sclerosis sharplj' demarcated from 
the normal brain substance were found in the centrum semiovale on 
both sides in the cerebral cortex and in the cerebellum. These with 
the exception of a more diffuse sclerosis of the walls of the posterior 
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horns of the lateral ventricles were small and insignificant. Plaques 
were also present in the pons and the medulla bordering on the fourth 
ventricle and dipping down along the raphe. The plaques in the cord 
were very numerous, chiefly in the cervical and dorsal regions, in- 
cluding both the gray and white matter, with a predilection for the 
posterior and lateral columns. A few scattered foci were also present 
in the lumbar cord. 

Microscopic Examination. Brain : The cortex is the seat of extensive 
changes ; the cellular elements are tightly packed together and the glia 
cells are increased. The normal markings of the cortex are effaced. 
Many of the ganglion cells are sclerosed and atrophied. In many areas 


Fig. 1. 



Frontal lobe. Showing loss of the cortical fibre-system. Weigert’s method. 

the leptomeninges are thickened and infiltrated with round cells. The 
cortical arterioles are thickened, with increase of their nuclei, and the 
capillaries are increased in number. 

The perivascular and pericellular spaces are enlarged, many enor- 
mously so, containing pigment, fat-granules, and detritus. 

By the Weigert method a considerable loss of the radiating and 
association fibres of the cortex was demonstrable in the frontal, tem- 
poral, and occipital lobes. (Fig. 1.) In these areas the tangential 
fibres were absent. 

In the Kolandic area, however, the cell changes were less intense, 
the medullary network better preserved, and the tangential fibres were 
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demonstrable. (Fig, 2.) No excess of pigmentation of the cells was 
noted, and the corpora amjlacea were few in number. The cortical 
vessels were thickened and' increased in number, but no widespread 
vascular or perivascular inflammatory process was noted. 

Cord: The plaques of sclerosis in the brain and cord were composed 
of a dense network of glia cells and fibrillaj, either matted together in 
a dense network or arranged in rows and whorls. In these areas 
when dense the medullated nerve fibres had disappeared. By special 
stains (Slallor}' and Van Gieson) many naked axis cylinders were 
found present. 

On the periphery of many of the plaques tongues and prolongations 
composed of glia cells radiated into the normal cord substance. The 
vessels in the sclerosed areas were considerably thickened, and the ad- 

Fig. 2. 



Rolandic area. Cortical network well prcEcrved. Weigert’s method. 

jacent pia mater was thickened and occasionally infiltrated with round 
cells. The ganglion cells were of normal configuration and structure. 
The anterior and posterior roots were normal. E.xcept the moderate 
round-cell infiltration of the meninges bordering the foci of sclerosis, 
there were no evidences of an exudative or myelitic process. 

By the Weigert-Pal method the sclerosed areas were white and 
sharply defined, as if cut out with a knife. (Figs. 3 and 4.) 

By the IMarchi method the sclerotic foci were found free from myelin 
globules or granule corpuscles. 

In portions of the cord not the seat of sclerosis many fibres showed 
the characteristic reaction, staining intensely black. In other fibres 
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this degeneration was only partial, h semilunar or concentric ring en- 
closing a normal axis cylinder. These fibre degenerations were diffuse 
and nowhere limited to the tract systems. 

^ In the midlumbar region symmetrical patches of sclerosis occupy the 
tips of both posterior horns, on one side encroaching on the tract of 
Lissauer and the posterior root zone (anatomical explanation of the 
absent knee-jerk and Achilles jerk on the left side). The cauda equina 
was normal. There were no systemic degenerations in the long tracts 
of the cord. 

Optic Nerves and Chiasm: Transverse section of the optic nerves 
just below the chiasm I’evealed numerous islets of sclerosis, most numer- 
ous in the central portions of the nerve. The nerve sheath is moder- 


FlG. 3. 



Rolandic area. Sclerotic plaque. Weigert-Pal method. 

ately thickened. The islets of sclerosis consist of a much thickened 
bloodvessel wall, considerably diminishing the calibre of the lumen and 
a dense perivascular sclerosis. Surrounding and radiating from this as 
a centre is a fine glia network. In and around these areas the nerve 
elements are absent or diminished in number (Weigert method). 

No round-cell infiltration or other evidences of recent inflammation 
were discoverable. Numerous amyloid bodies. The centre of the 
nerve fibre appeared pale in comparison to the deeply stained periphery 
by the Pal method, but the evidences of nerve atrophy were moderate. 
The same changes — vascular sclerosis and perivascular gliosis — were 
noted in the nasal portion of the optic tracts as they merge into the 
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commissure. No sharply defined plaques of sclerosis homologous to 
those found in the brain and cord were noted. 

The following is a list of the recorded cases of the combined form of 
the two diseases, with abstracts of the clinical histories and pathological 
findings. There are seven cases in all, six with autopsy : 

Case I. (Sehultze'). — Man, aged thirtj'-six years. Syphilitic in- 
fection. December, 1876, onset with frontal headaches, pains in the 
extremities, and intention tremor. Diplopia ; parresthesia in the arms 


Fig. 4 . ^ - 



Sclerosis bordering lateral reulricle. Weigert-Pal method. 


and legs. Severe vertiginous seizure in June, 1877. Later, epileptiform 
convulsions. Paresis of right arm. Pupils unequal ; good reactions. 
Weakness of vision without objective findings. Transitory aphasic 
attacks. Appearance of mental .symptoms in October, 1878 : Delirious, 
screams, strikes those about him ; later, delusions of grandeur, followed 
by apathy, progressively developing stupor. Hrematoma auris. Died 
December, 1878. 

Pathological Findings^. ^Marked atrophy and narrowing of the con- 
volutions of the brain. Dilatation of the ventricular cavity. Epen- 
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dyma granulations. Systemic degeneration of the pyramidal tracts 
and columns of Goll. Multiple disseminated plaques of sclerosis in 
cord. Uniform thickening of the walls of bloodvessels and increase of 
the connective-tissue elements throughout the brain and cord. 

Case II. (Claus^). — Man, aged twenty-three years. Grandfather 
insane ; father a tabetic. Early symptom, uncertain gait. Diminution 
of sight and hearing, followed by evidences of mental change. Articu- 
lation disturbed, but speech not scanning. The ataxia increased. 
Remittent paralysis of the legs. Progressive mental deterioration. 
Diagnosis : general paralysis of the insane. 

Autopsy. Thickening of pia arachnoid, especially over the frontal 
and parietal lobes. Stripping the pia over this area attended by loss 
of substance. The frontal convolutions are narrow and atrophic, 
fissures flaring. Dilatation of the ventricular cavity. Disseminated 
patches of sclerosis in the brain, brain stem, and cord. 

Case III. (Siemens®). — Woman, aged twenty-two years; single; 
hereditary taint ; venereal infection. Admitted to the asylum in the 
summer of 1876 with acute mania. During this attack, which lasted 
six months, it was noticed that the legs were handled clumsily. Later, 
mental enfeeblement, scanning speech, intention tremor, and ataxia. 
No nystagmus. Epileptiform attacks of short duration. In July, 
1878, a relapse of the mania, lasting four months, followed by dementia. 
Pupils not mentioned. 

Autopsy. Leptomeningitis and atrophy of the frontal convolutions. 
Partial sclerosis of the cerebellum. Disseminated plaques of sclerosis 
in the cord, none in the brain. 

Case IV. (ZacheP). — Man, aged fifty- three years. In the autumn 
of 1878 a fall, followed by headaches and backaches. A few months 
later excitable and irritable. Failure of memory. Admitted to the 
asylum July, 1879. Pupils unequal ; reactions present. Articulation 
difiicult. Ataxic gait. Sensation normal. Knee-jerks -j-. Marked 
dementia. Delusions of grandeur. Intention tremor. Epileptiform 
attacks. Speech inarticulate. Marked tremor of body. 

Autopsy. Atrophy of convolutions, especially over frontal lobes. 
Ventricle dilated. Vessels of cortex are increased in number. Walls 
thickened. Multiple plaques of sclerosis in the cord. 

Case V. (Otto®). — Man, aged thirty-five years. Onset with pro- 
gressive amblyopia, weakness and uncertainty of legs. Later, ataxia 
of arms and legs. Optic atrophy. Nystagmus. Scanning speech. 
Increase of the tremor and ataxia. Exaggerated tendon reflexes. Dis- 
turbance of the tactile sense. Duration of the above symptoms eight 
years, followed bj’" progressive mental failure terminating in dementia. 
Duration of the disease, twelve and a half years. Pupils equal and 
reactions present throughout. 

Axdopsy. Pachymeningitis interna hemorrhagica over the fi’ontal 
region. Pia arachnoid thickened. Marked atrophy of the convolu- 
tions of the frontal and parietal lobes. Numerous foci of disseminated 
sclerosis in the brain and cord. Sclerosis of walls of ventricle of carti- 
laginous consistency. 

Case VI. (Otto®). — Man, aged twenty-seven years. Early symp- 
toms : Vertigo, headache, and dimness of vision. Later, ataxia, 
nystagmus, intention tremor, scanning speech. Failure of memory. 
Dementia. 



982 HUNT: MULTIPLE SCLEROSIS WITH DEMENTIA. 

Autopsy, Thickening of the skull over the frontal region. Atroph)' 
of the convolutions. Disseminated plaques of sclerosis' in the brain 
stem, and cord. ’ 

Case VII. (Petroff ®). — Without autopsy. 

Clinical Study. Dementia paralytica and multiple sclerosis. Man, 
aged forty-seven years. No alcoholic excesses ; no syphilis. Onset 
October, 1896, following a fall. Difficulty in articulation. Occasional 
attacks of mental confusion. August, 1899, ataxia and intention 
tremor of the arms. Walking almost impossible. Tendon reflexes 
exaggerated. Speech scanning. Mentally confused and dull. Inconti- 
nence of urine and feces. Can neither stand nor walk. No nystagmus. 
Optic disks normal. In January, 1900, attacks of depression and ex- 
citement. Tremulous speech. Tremor of the tongue and face. Ankle- 
clonus, Pupils normal. In August, 1900, delusions of grandeur. 
He is the Kaiser, has much money, is wealthy, etc. Dementia is 
pi’onounced. Speech disturbance is a combined scanning with a silhen 
stolpern. 

Remarks. The present case is put on record as representing the 
combination form of the two diseases, multiple sclerosis and dementia 
paralytica. 

Although the symptoms of disseminated sclerosis were not apparent 
until the forty-fifth year, the cerebrospinal distribution of the lesions 
and their macroscopic and microscopic features were identical with 
those of the juvenile form, while the extent, character, and severity of 
the cortical degenerative process would correspond only to that observed 
in general paralysis of the insane. 

Premature senility might be suggested as a possible basis for the 
mental symptoms and cortical atrophy. 

The age of the patient (fifty years) almost precludes this theory. 
Premature senility is, however, rarely observed ; but even this unusual 
occurrence could be excluded by the absence of the usual senile changes 
in the brain — i. e., arteriosclerosis of the circle of Willis, encephalo- 
malacia, pigmentation of the ganglion cells, corpora amylacea. 

Diagnosis. The diagnostic difficulties encountered in such cases are 

considerable. 

In the earlier stages of multiple sclerosis and dementia paralytica a 
certain resemblance is not infrequent, as many of the symptoms are 
common to both. Thus apoplectiform and epileptiform attacks occur 
frequently in both affections. 

Systemic degenerations in the posterior and lateral columns, so 
frequent in paresis, produce symptoms similar to those following a 
development of plaques in the same areas. 

The nystagmus, scanning speech, and intention tremor when typically 
present leave no room for doubt. 

But these important symptoms of multiple sclerosis are sometimes 
absent, or occurring in an atypical form may simulate the hand tremor 
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and speech disturbance of paresis. On the other hand, typical nystag- 
mus and intention tremor are rarely observed in paresis. 

The Argyll-Robertson pupil if present may justly be interpreted to 
indicate paresis — with some reservation, however, as this symptom is 
rarely met with in multiple sclerosis. Uhthoff’ in an analysis of one 
hnndred cases of seUrose en plaques found the Argyll-Robertson pupil 
once, and in four cases myosis with sluggish light reactions. In well- 
marked cases of either affection errors in diagnosis would hardly be 
possible. 

When the two diseases are combined the diagnostic difficulties offered 
are very great. In none of the recorded cases with autopsy was the 
combination form recognized clinically. 

Usually in the earlier stages the condition was diagnosed as multiple 
sclerosis, but with the advancement of the mental symptoms the diag- 
nosis of paresis was substituted. 

It has happened that the clinical picture from the first has been that 
of paresis, the plaques of sclerosis being unsuspected until demonstrated 
by autopsy. 

Cerebral Type of Multiple Sclerosis. In the advanced cases of pure 
disseminated sclerosis the lighter grades of dementia are not uncommon ; 
this is usually attributed to an increase of the sclerotic process in the 
brain. 

Some cases show early in their course symptoms of mental failure 
which advances rapidly to complete dementia. This is caused by a 
rapid extension of the sclerotic process in the brain (cerebral type of 
multiple sclerosis). 

In such cases hallucinations, delusions, maniacal outbursts, attacks 
of melancholia, and delusions of grandeur are not uncommon. Here 
the pathological lesion consists of an extensive dissemination of the 
plaques in both the gray and Avhite matter of the brain coupled with 
more diffuse sclerotic changes. Cases of this description are not 
common, and have been recorded by Schiile,® Jolly,® Greiff.'® Cases 
somewhat similar, but differing in that the sclerosis was diffuse, involv- 
ing the brain in toto, have been recorded by Kelp” and Schiile.” 

Cortical Gliosis ; Optic Atrophy ; Posterior Column Degeneration. 
Another group of cases described by Piirstner and Stuhlinger'® is of 
interest as bearing on the types under consideration. Their description 
is based on four cases having a similar pathology and symptomatology. 

The essential pathological change consists in a diffuse gliosis of the 
marginal layer of the cortex. The glia proliferation is not confined 
strictly to this layer, but projects above the surface as small, rounded 
prominences (granula and tubera), and dips down into the second and 
even third layer of cells. 

The tubera often contain small cysts, and minute depressions arc 
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seen in the cortex as a result of this cystic degeneration. The gliosis 
is more pronounced over the frontoparietal regions of the brain. 

The cells of the cerebral cortex are fairly well preserved ; where the 
process dips down among them they are compressed and undergo 
atrophy. The overlying pia is sclerosed and the skull is thickened. 

In addition to the cortical changes, in all the cases there was optic 
atrophy and systemic degeneration in the posterior columns of the 
cord. The authors refer the gliosis to lymphocytes originating from 
the bloodvessels. 

In all the cases an hereditary taint was traceable, with evidences of 
a defective nervous system in early life (imbecility, intellectual weak- 
ness, and in one case epilepsy). 

In two of the cases the symptoms of amaurosis and tabes preceded 
cerebral symptoms by a considerable time. 

The speech disturbance resembled that of paresis with a scanning 
element. Facial, tongue, and hand tremors were present. 

Mentally the picture was that of a progressive dementia, lacking the 
intensity, however, of the paralytic dementia. 

Although this condition clinically would simulate most closely a 
dementia paralytica complicated by tabes and optic atrophy, it might 
well resemble the groups of cases under discussion, and deserves to be 
recalled and emphasized in this relation. 

To simmarize briefly, a clinical picture characterized by a progres- 
sive mental enfeeblement, manifesting during its course other symptoms 
of mental alienation, as mania, melancholia, hallucinations, and delu- 
sions, and accompanied by the somatic signs of multiple sclerosis, may 
be caused by the following pathological changes : 

An extreme cerebral manifestation of the sclerotic process, of the 
same nature histologically as the disseminated plaques in the cord. 

A combination of the two diseases, general paralysis of the insane 
and multiple sclerosis, in the same subject. 

The diffuse gliosis of the cortex with optit atrophy and degeneration 
of the posterior columns also arises for consideration in the differential 
diagnosis. 

BlBniOGBAPHY. 

1. Schultze. Ueber die Bezieliungen d. muUiplcn skierose des central ncn'cnsystem zur 
Allgemein. progress. Paralyse d. Irren. Arch. f. Psych., Bd. si. 

2. Claus. Bin Eeitrage zur casuisHk der cerebrospinal Skierose. Allg. Zoiischria f. Psych., 
1879, No. So. 

3. Siemens. Klin. Beitrfige zur Lehre von den combin. Psychosen. Arch. f. Psych., Bd. x. 

S. 135. 

i. Zacher. Beitriige zur Pathologic der progressiv Paralyse. Ibid., 18S2,Bd. xiii. 

5. Otto. Atypische forme der Herd Skierose. Arch. f. klin. Med., 1872, Bd. x. 

6. Petroff. Die Beizechungen zuischen der multlplen Skierose und Dementia Paralytica. 
Inaugural Dissertation, Berlin, 1901. 

7. Uhthoff. Untersuchungen fiber die Augen Stilningen bei multiplen Skierose. Arch. i. 
Psych, u. Nervenkrank., I8S9, Bd. xxi. 



ewald: tumors of the sigmoid flexure. 985 


8. Schiile. Beitrag zur multiplen Sklerose desGehirns und Euckenraarks. Arch. f. klin. 
Med., Bd. vii. 

9. Jolly. Ueher multiple Him Sklerose. Arch. f. Psych., 1872, Bd. iii. 

10. Greiff. Ueher diffuse und dissemminate Sklerose des central Nervensystems. Arch. t. 
Psych., Bd. xIt. 

11. Kelp. Die Him Sklerose. Deutsch, Arch. f. klin. Med., 1872, Bd. x. 

12. Schitle. Ueher einen Pall der Sklerose des Gehirns und Euckenmarks. Arch. f. klin. 
Med.. Bd. viii. 

13. Fiirstner and Stuhlinger. Ueher Gliose der Hirnmide. Arch. f. Psych., 1886, Bd. xyii. 


TUMORS OF THE SIGMOID FLEXURE.' 

By Pkof. C. a. Ewald, 

OF BERLIN UNIVERSITY, GERMANY. 

For a long time ray attention has been directed to tumors situated 
in the left iliac fossa — that is to say, of the sigmoid flexure — because 
occasionally there are to be found in this region palpable turnons 
the character of which is not easily recognized. May it therefore be 
permissible to give you a general review of tumors of this region ? The 
most frequent occurrence of such tumors, which are fecal accumulations, 
present but small difficulty in diagnosis. They are easily recognized 
because of their comparative softness and because they not only occupy 
the descending colon, but also the rectum, where they may be easily felt 
by the examining finger. If in all doubtful cases you make repeated 
examinations after having thoroughly cleansed the bowels by laxatives 
or enemata, you will probably not be subjected to mistakes. The 
diagnosis becomes much more difficult with the continuous presence of a 
tumor. We must take under consideration intra-intestinal and extra- 
intestinal tumors, which may arise either from the pelvis, peritoneum, 
retroperitoneum, or the genito-urinary organs. The tumors may be 
new-growths, hard, or may be brought about by inflammatoiy swellings 
or by an abscess. 

Of the solid tumors the most frequent are the carcinomata of the 
sigmoid. I say of the sigmoid, because I will only speak of the carci- 
nomata confined to the sigmoid flexure and not of those of the rectum, 
which may extend upward. The recognition of the latter is not diffi- 
cult when the physician, as a duty, will examine the rectum in every 
case where the symptoms point to disease of this part. It is not neces- 
sary for me to emphasize the latter point before you, members of this 
society, but rather to the general practitioner who frequently fails to 
do this. These cases are common enough where patients for a long 
time complain of dyspeptic symptoms and so-called hemorrhoidal bleed- 
ing, without the attending physician deeming it worth while to make 


1 Read before the American Gastroenterological Association, at Washington, May 14, 1903. 
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either a digital or speculum examination of the rectum. On this 
account patients are treated for a considerable time with different drugs 
and the best time for operation is lost. 

]^ot long ago I saw a-patient who was sent to the Riviera for neuras- 
thenia and general anemia, when at the first examination I found a 
carcinoma of the rectum, A most excellent rectal speculum is that of 
Otis, which was modified somewhat by my assistant, Dr. Kiittner, so 
that it is introduced with considerable ease. 

When the carcinoma in the sigmoid is slow in its development and 
grows to the outside, it is not difiicult generally for diagnosis. The 
patient has in the beginning slight disturbances in his stools ; there 
may be constipation alternating with watery or mucous discharges. 
Such discharges are characterized bj’- the fact that astringents or 
opiates, either internally or by suppositories, do not affect them. The 
stools become tape-like ; there may be discharge of bloody masses or 
pure blood may coat the stools, often combined with gloss}' mucus ; 
however, the stool may look entirely normal in shape and color and, 
nevertheless, contain blood. It is of the utmost importance in such 
stools to see whether the blood is macroscopically within the feces by 
cutting through them, or this can be determined by chemical examina- 
tion. 

I have sometimes seen stools which were well formed and brownish- 
yellow in color, and without apparent abnormality, show with the 
Guajai test and other reactions undoubtedly large amounts of blood. 
When the growth degenerates, then the discharges contain a large 
amount of bloody material, with a foul odor. Simultaneously there 
develops a more or less painful cylindrical tumor in the left iliac fossa 
or distributed in nodular masses upward against the crest of the ilium. 
There is but slight tenderness or pain subjectively, and the general 
health is not markedly attacked. 

When the growth is small and annular, the palpation may be fruit- 
less when the abdomen is rigid and the patient is not yet emaciated. 

Under such circumstances, after examination in a warm bath, in 
which the abdominal walls become relaxed, or after insufflation of the 
intestine, the diagnosis is made somewhat easier. When this is of no 
avail, and if in addition the general condition is not much changed, the 
whole complex seems to speak against a carcinoma of the colon. For 
the diagnosis, then, there remains nothing but the changes in the char- 
acter of the stools or of the other functions of the bowel. One such 
case I saw in a patient in whom I diagnosed a carcinoma of the sigmoid 
flexure four years before his death, because of continuous irregularity 
of the stools and discharge of blood, without originating from any known 
focus. During one of my vacation trips the patient was examined 
by another well-known authority, who disputed my diagnosis because 
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of the good general condition of the patient. However, my opinion 
was confirmed by the autopsy. Most suspicious for such cases is the 
fact that there is a constant Joss of weight for which there is no known 
cause ; the appetite remains good ; there is no vomiting and no local pain. 

In many such cases obstruction suddenly occurs, with all its charac- 
teristic symptoms. Often the physician believes he has an intestinal 
strangulation, volvulus, or intussusception to deal with, whereas on 
operation a tumor is seen to be the cause. Such an accident happened 
to the celebrated French clinician, Potain. 

Another group of cases are those in which the neoplasm grows into 
the lumen of the intestine, drawing the outer wall into it, causing no 
thickening and being hardly possible to palpate. Also such growths 
for a long time may lead to but slight symptoms or no symptoms at all. 
Suddenly there may occur an obstinate constipation lasting for several 
days, but relieved by laxatives and cathartics. Under such circum- 
stances we have already a narrowing of the lumen, which becomes 
blocked by a fecal cork. Such attacks may repeatedly recur until 
finally cathartics, etc., are of no use. Distention of the abdomen may 
occur, but not necessarily confined to the descending colon. The gen- 
eral condition in these patients is but slightly affected in comparison 
to those cases of acute obstruction in strangulation, hernia, intussuscep- 
tion, etc., and the symptoms of ileus, such as fecal vomiting or fecal 
contents of the stomach occasionally emptied through the stomach-tube, 
are never present. In one of my cases, the continuous passage of gases 
pointed to an incomplete obstruction. Notwithstanding that no tumor 
could be palpated and that symptoms apparently began suddenly with 
an acute ileus two days before admission to the hospital, I diagnosed 
carcinoma of the sigmoid flexure because of the following : 1. During 
the past year there were four attacks of constipation with pains. 2. 
Moderate distention of the abdomen and more marked distention in 
the left iliac fossa. 3. Moderate pain in this region, both subjectively 
and objectively ; the pain recurred on some days at regular intervals of 
ten to twenty minutes, lastinff one to two minutes and radiated out- 
ward from the sigmoid. 4. Rectum negative. 5. Neither water nor 
air could be introduced in large quantities into the intestine by the 
rectum. 6. The general condition of this fifty-seven-year-old patient 
was but slightly changed ; pulse 60, normal in quality ; urine contained 
indican ; stomach contained no fecal masses. 7. For two days, despite 
all means, no passage of stool, but occasional passage of gas. The 
operation showed a circular carcinoma, which occluded the whole lumen 
of the sigmoid and allowed but a corkscrew-like channel large enough 
to admit a knitting kneedle. 

But all of these tumors, when they have symptoms, are compara- 
tively easy to recognize. Much more difficult is the next group of cases 
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wliicli I shall now speak of. Under normal conditions we are able 
sometimes to feel the cord-like descending colon or the sigmoid flexure, 
which may be tender to vigorous palpation, when the abdominal walls 
are thin and relaxed. The cord-like feel disappears when the colon is 
emptied or inflated. When there are no symptoms of any intestinal 
disease it is not difficult to diagnose the character of such a tumor-like 
resistance. It is entirelj’^ different when there is a spastic contraction 
of the colon simultaneous with other symptoms, such as obstipation, 
irregular movements, pain and disturbance of the general condition. 
Under such circumstances we are compelled more to think of a malig- 
nant growth. When the spasm disappears after a specific therapy, 
such as suppositories of belladonna and morphine or small injections of 
oil or of chamomile tea with a few drops of tincture of opium, the tumor 
also disappears. Such spasms may occur as a pure neurosis, either as a 
sequel to irritation of the coeliac plexus or as a symptom of spinal-cord 
irritation, or in tabes or basilar meningitis. It may also occur in hys- 
teria or as a reflex in inflammatory or ulcerative conditions of the 
neighboring organs and other parts of the intestinal tract. This latter 
can occur in inflammation or ulceration of the rectum, as in fistulre, 
syphilitic ulcers, and ulcerating hemorrhoids. It may also occur in 
dysenteric and tuberculous processes. When the character of the stools 
and the general condition is similar to that in carcinoma, then there is 
a strong liability to mistaken diagnosis. To illustrate this I shall 
mention the following : 

The patient, a man aged thirty 3 'ears, who, up to eight days before 
admission into the hospital, gave in the history that he was always in 
fairly good condition. On examination, in the left iliac fossa was found 
a hard, cord-like tumor, which was believed to be a neoplasm of the 
sigmoid. The tumor mass was quite tender, whereas the ascending 
transverse and beginning descending colon were not at all tender to 
touch. Neither digital nor rectoscopic examination disclosed anything 
abnormal in the rectum. The somewhat reddened mucosa covered 
with mucus was without any defect. On inflating the colon, although 
only a small amount of air could be injected, the patient complained 
of severe pain and the tumor remained unaltered. During his first 
days in the hospital, under oil injections, the stools, were soft, brown, 
with but little mucus, blood, or pus. Evening temperatures were 
103.6° to 103.8°. On the eighth day of his stay laparotomy was per- 
formed, and we found the colon thickened and somewhat hard, but no 
tumor was present. The serosa was smooth and glossj', and owing to 
the frequent muscular contraction the serosa was at regular intervals 
drawn inward, giving the colon the appearance of a screw, 
cent to the colon were a number of slightly swollen glands. The 
nature of the process within the intestine could not be at this time 
determined. A new-growth of the intestinal wall was not possible to 
exclude; more likelj’ it would be possible to think of a tubercular 
process or a dysentery*, but least pointed to the latter. The operator 
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excluded the whole colon and made an anastomosis by means of a Murphy 
button between the caecum and a very low part of the sigmoid. For two 
days after the operation the patient did very well and passed no hlood 
in the stools, but on the third day he went into sudden collapse and 
died. Autopsy showed the operation to be perfectly successful and no 
peritonitis. The whole colon from the middle of the transverse portion 
to the flexure showed a dysenteric condition present, hut most marked 
in the flexure. 

Even though the age of the patient spoke against carcinoma, the fact 
that such a distinct tumor could be palpated, the cachexia, the passage 
of very small amounts of mucus and blood, the glandular swellings, 
the absence of all symptoms of dysentery from the history, and his con- 
dition while in the hospital — all this was indicative enough to diagnose 
carcinoma. 

It is also possible for a swelling of the colon to occur in the left iliac 
fossa with a tumor in another portion of the intestine. A distinct type 
of such a condition I was enabled recently to observe : 

Man, aged sixty-nine years, who had the sj’^mptoms of a chronic ileus. 
In the lower left abdomen we could feel a cord-like tumor, hard but 
entirely painless, and apparently adherent in the lower part. In the 
knee-elbow position we were able to feel per rectum a number of small, 
pea-like nodules at the beginning of the sigmoid, lying apparently 
under the mucosa, and the intestinal wall at these points appeared 
thickened. The descending and transverse colon at times showed 
evidences of distention, at some times more marked than at other 
times. In the hepatic flexure was a hard swelling, and so movable that 
we thought of a movable kidney, but this swelling disappeared under 
massage. Subsequently the patient had fecal vomiting, and was oper- 
ated on. To our surprise there was no tumor of the sigmoid flexure ; in 
fact, this was entirely free and only a few slightly swollen retroperi- 
toneal glands could be made out, which we felt through the rectum. 
However, an inoperable carcinoma of the hepatic flexure was found 
and a right-sided colostomy made. After this the distentions of the 
colon ceased and the patient felt so well that he left the hospital. 
Evidently the condition of the sigmoid was reflex to the presence of 
the neoplasm of the hepatic flexure. 

Such experiences lead to caution in the consideration of such tumors. 
Hot long ago I was seen by a patient who was practically prepared for 
operation. Another physician had diagnosed a carcinoma of the sig- 
moid and advised immediate operation. A tumor could readily be 
palpated in the left iliac fossa and the patient passed blood in his stools. 
On close examination, however, the stool was of good form and only 
covered in its outer surface with blood. The interior of the stool con- 
tained no blood. Under chloroform narcosis the tumor disappeared, 
and with the aid of the Kelly proctoscope I was able to detect one 
highly situated bleeding, hemorrhoid. This was cauterized at this time, 
and all bleeding ceased. The best evidence that the tumor was not due 
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to a neoplasm is that the patient within the last half- 3 mar gained more 
than eight pounds in weight. Some time ago I published a series of 
cases and showed that such hemorrhages from highly situated hemor- 
rhoids could be the source of continuous bleedings and severe anmmia, 
the real cause of which is not detected. When the blood is passed with 
the feces and is not visible, the true condition remains unrecognized 
and pernicious anseraia is thought of. 

There are, of course, other tumors in this region, such as those 
originating from the uterus and appendages, from local peritonitis, 
intussusception, etc. These conditions I will not discuss because under 
careful examination they are easily recognized. I would much rather 
speak of autointestinal intoxication as a result of marked constipa- 
tion of long standing. In 1896 Herter and Smith' published a ver^’- 
complete investigation concerning excessive intestinal putrefaction, 
in which they proved that in cases of dj'speptic and neurotic individ- 
uals the presence of ethereal or aromatic sulphates in the urine were 
decidedly increased, so that the relation between the preformed sulpliates 
and ethereal or aromatic sulphates was much altered. Under normal 
conditions the ratio between the two is 1 to 14, whereas in autointes- 
tinal intoxication the ratio may sink to 1 to 5, or even lower. 

I will not speak of the more chronic cases as described bj’" Herter 
and Smith or by JIcCaskey,® but will mention a gi’oup of cases which 
are acute in onset, very severe in their appearance, and accompanied 
by a more or less diminished sensorium of the patient. There may 
occur a paralysis of the extremities, complete absence of patellar reflexes, 
involuntary micturition and defecation ; the whole picture strongly 
resembles a severe central brain disease. It is to be differentiated from 
brain disease b}' the bilateral paralysis, from meningitis by the absence 
of rigidity of the neck and the absence of the pupillary symptoms, and 
from disease of the spinal cord by the occasional occurrence of coma. 
If we palpate the abdomen of such patients we can feel more or less 
distinctly several hard, fecal masses in different parts of the tract. 
Digital examination of the rectum reveals this to be widely dilated, 
owing to the presence of many solid, fecal masses, which are not affected 
by irrigation, but must be removed by the fingers or other mechanical 
means. At the same time succussion of the stomach is distinctly present 
and indicates an atony of the same. Of three cases I found in one a 
dilatation of the stomach, but no enlargement in the other two. 

If, however, we use irrigations of lukewarm oil or of hot water, we 
can empty the rectum of thick, dark-brown, solid masses ; and if at the 
same time we empty the stomach by lavage of any stagnating material, 

' Observations on Excessive Intestinal Pntrefacflon. New York Sledical Journal, 18?.",. 

- Anxrains Secondarj- to Gastrointestinal Disease, with Report of Two Cases. Journal of 
tlie AmeriCiin Medical Association, Jfarcb, 1902. 



EDSAIiL, LAVEN-SON: CHEOEIC POLYARTHRITIS. 991 

the whole picture becomes suddenly changed. Consciousness returns, 
the paralyses disappear, and in a few days there is a complete return 
to the normal condition. 

There can be no question but that such attacks arise as a result of 
absorption of toxic agents produced by putrefaction in the intestinal 
tract. In two cases I determined the ratio between the preformed and 
aromatic sulphates and found the latter markedly increased. Whether 
there is any further change in the metabolism of the proteid molecules 
and the formation of diamin, or if there occur gaseous products such 
as sulphureted hydrogen, I will not dispute. I have continually 
endeavored to isolate from the stomach contents, urine, and feces these 
toxins, which I found formerly in one case of tetanus and dilatation of 
the stomach, but without result. They are either too small in quantity 
or are so changeable that with our present methods we are unable to 
detect them. 


CONCERNING THE NATURE OF CERTAIN CASES OF CHRONIC 

POLYARTHRITIS. 

By David L. Edsall, M.D., 

OF PHILADELPHIA, 

AND 

Ralph S. Lavenson, M.D., 

OP PHILADELPHIA. 

Ddring the last few years a number of articles have been published by 
Poncet, or by others under his guidance, in which there has been strong 
insistence upon a belief of Poncet’s that some cases of chronic rheuma- 
tism, arthritis deformans, and even conditions that may readily be mis- 
taken for acute rheumatism, are at times a form of tuberculosis of the 
joints — a possibility that has previously been casually suggested, only to 
be denied. Several years ago, while unacquainted with the articles by 
Poncet and his pupils that had then been published, one of us (Edsall), 
with the same thought in mind, began some observations on the effect 
of tuberculin injections in cases of chronic rheumatism and arthritis 
deformans. It was hoped that the tuberculin injections would provide 
a means of choosing certain cases for more detailed study, and would, 
perhaps, through the production of a severe local reaction, offer a certain 
amount of direct evidence of the truth of the theory. The opportunitj’^ 
to carry on these observations in any considerable number of cases did 
not present itself until the fall of 1902, when we continued the investi- 
gation conjointly, chiefly at the Philadelphia Home for Incurables. 

W e have now used tuberculin in eighteen cases of chronic polyarthritis 
— in part, arthritis deformans ; the remainder, so-called chronic rheuma- 
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tism. The various classifications of cases of chronic polyai’thritis used by 
different authors are so unlike and in some ways so confusing that our 
method of grouping cases perhaps needs explanation ; we have, for the 
sake of some definiteness, used the main distinctions formulated by 
Pribram. In all but one of these cases, circumstances have limited 
our study to the usual methods of clinical investigation plus the effects 
of the tuberculin injections ; in one case we have been able to obtain 
other important data. We believe that our results are sufficient to 
suggest that tuberculosis may be the cause of the joint disease in 
several of the cases ; and in one case that will be described in detail the 
evidence in favor of this view is strong. In connection with the work 
of Poncet and his pupils, our results provide indication of the impor- 
tance of determining in a large number of cases the actual relation that 
tuberculosis may bear to chronic polyarthritis. A. definite decision can, 
of course, be reached only by direct histological and bacteriological 
study of the joints of a series of cases, and satisfactorj’’ opportunities to 
carry on such studies in a convincing manner are not often found and 
have not been afforded us. The most important difficulty in this is, of 
course, the fact that the subjects of chronic polyarthritis usually live 
for many years after their joint disease has made its appearance ; and 
commonly when post-mortem examinations are made, the joint disease 
has long been quiescent and the factors originating it have probably 
ceased to act. If these were bacteria they have probably died. 

Tuberculous disease of the joints as usually recognized is so different 
from either chronic rheumatism or arthritis deformans that one must 
at fimt be impressed with the thought that these conditions are essen- 
tially different in natux-e. It is not necessary to describe in detail 
their different characteristics ; the chief of these alone are very dis- 
tinctive. 

Tuberculosis, in the great majority of instances, is monarticular, or, at 
most, oligoarticular ; and when it progresses unchecked for any consid- 
erable length of time it nearly always exhibits its characteristic ten- 
dency to fungous growths, gelatinous infiltration of the periarticular 
structures, abscess, and sinus formation. Both arthritis deformans and 
chronic rheumatism, on the contrary, tend strongly toward the in- 
volvement of many joints ; the}’^ very often cripple practically all the 
joints to some degree ; and neither of them is associated with changes 
in the joints or in the periarticular structures that are in any way 
similar to those seen in tuberculosis. Chronic rheumatism cripples its 
subjects through progressive fibrous, or sometimes ultimate bony ank)'- 
losis, while arthritis deformans accomplishes its results through the 
combined atropliic changes in the cartilages and the bones and the 
periarticular bonj’ growths. In the rare instances in which activelj' 
destructive changes occur in the joints in these conditions, they usually 
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involve only one or two joints, and are commonly looked upon as acci- 
dental complications. 

There are, however, certain relations between joint tuberculosis and 
chronic polyarthritis that are somewhat suggestive. Among these are 
the frequent occurrence of pulmonary tuberculosis in the subjects of 
chronic polyarthritis, the very common family history of tuberculosis 
and the fact that the same general conditions of environment that 
favor the development of tuberculosis are recognized as frequent 
elements in the early history of chronic polyarthritis. Such facts alone 
constitute but weak evidence of the correctness of our position, but they 
have some weight when we consider that there are rarer forms of joint 
disease that are known to be tuberculous and that exhibit character- 
istics midway between these two groups ; and the usual dissimilarity 
between joint tuberculosis and chronic polyarthritis is less imposing if 
these two classes of cases are brought into analogy with chronic lym- 
phatic tuberculosis in its two chief forms. We now know that many 
cases closely simulating true pseudoleuksemia are really lymphatic 
tuberculosis ; and the difference, both clinically and pathologically, 
between this condition and ordinary scrofulous glands is certainly quite 
as striking as that between ordinary tuberculosis of joints on the one 
hand, and the two chief varieties of chronic progressive polyarthritis 
on the other. Another somewhat analogous condition that is also 
worthy of mention, because it involves serous structures, is chronic 
multiple serositis. 

This is, in a considerable proportion of cases, certainly tuberculous, 
though it often presents no distinctive clinical evidences of its nature, 
and it is often difficult to demonstrate at autopsy whether it is or is not 
tuberculous. 

The points that have just been mentioned are those that led us to 
begin the observations that we are now recording. The reports of 
Poncet, Barjon, Berard and Destot, and Mailland have given us addi- 
tional ground for active interest in the question. The facts of impor- 
tance that have been brought forward by these authors are practically 
as follows : They have frequently observed the development of pul- 
monary or other clearly recognizable forms of tuberculosis in cases of 
chronic polyarthritis. In a number of cases they have noted the devel- 
opment of a condition that, clinically, was typical tuberculosis in one or 
two joints in subjects of so-called chronic rheumatism. In one instance 
the injection of fluid obtained by tapping such a joint produced tuber- 
culosis in a guinea-pig ; in several instances the injection of fluid or 
tissue from such joints, obtained post-mortem or through excision of the 
joint, produced tuberculosis in guinea-pigs. And, Anally, Barjon and 
Berard and Destot, in a series of cases, secured skiagraphic pictures 
which they consider practically identical with those of tuberculosis of 
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the epiphyses, the pictures exhibiting the characteristic points of rare- 
faction in the ends of the bones. 

Poncet and liis students conclude from these results-r-somewhat 
hastily, think — that they have established the fact that chronic poly- 
arthritis is frequently of tuberculous nature. Their results scarcel}^ 
justify so definite a decision. The skiagraphic pictures that they have 
published are suggestive, but not convincing ; in fact, such a method of 
observation can hardly be entirely convincing. And the development 
of a condition that, clinically, seems to be tuberculosis of one or two 
joints, or even the bacteriological demonstration that one or two joints 
are tuberculous, does not constitute definite evidence that the disease 
in all the other joints is tuberculosis. It is, of course, possible for tuber- 
culosis to develop in a small number of joints that are already the seat 
of chronic disease, purely as a complication of the original trouble, and 
such an occurrence does not demonstrate that the original polyarthritis 
was essentially tuberculous. Inoculations made from several joints that 
were not so evidently the seat of tuberculosis would, perhaps, have fur- 
nished convincing evidence of the correctness of Poucet’s argument ; 
but such a procedure does not seem to have been attempted, the inocu- 
lations apparently having been made solely from the joints that were 
clinically the seat of tuberculosis. The results of these observers are, 
however, extremely suggestive and deserve very serious attention. 

Our own results in all but one of the cases reported are, at best, 
merely suggestive. In one special case we believe that the facts that 
we present constitute weighty circumstantial evidence. For the sake 
of brevity, we shall avoid almost all details in mentioning the indi- 
vidual cases, merely stating the general class to which each case belongs 
and the important facts relating to it. 

Of eighteen cases injected with tuberculin, eight gave absolutely no 
reaction, three gave a doubtful reaction, and seven gave a distinct 
reaction. The main points about these cases are as follows : 

Of the eight that did not react, all but two were typical arthritis 
deformans. Of the two exceptions, one (Case I.) was a chronic rheu- 
matism of four years’ duration in a man aged twenty-five years. There 
had been repeated mild exacerbations of the condition, and the disease had 
produced partial fibrous ankylosis of all the larger joints, except the hips, 
of the carpus and the tarsus, and of a number of the fingers. There 
was no evidence of bonj' change. The patient had no enlarged glands, 
and his temperature was constantly within the normal bounds. The 
other case not arthritis deformans (Case II.) was an obscure case of 
multiple hydrarthrosis of two years’ duration in a man aged thirt3’-four 
years. This patient had no fever, no glandular enlargement, and there 
was no evidence of bony change. The condition was confined to the 
large joints. 

Of the si.K cases of arthritis deformans that did not react, one (Case 
III.) occurred in a woman aged seventj'-two years, was of three years’ 
duration, had begun in the small joints, and had involved nearly all 
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the joiats of her body. She occasionally had a rise of temperature up 
to 100° F., and the temperature varied irregularly between 97° F. and 
100° F. She had bony grating in many joints and osteophytes about 
numerous joints. She had no noteworthy glandular enlargement, except 
one gland, the size of a hazelnut, in the left axilla. The second of 
these cases (Case IV.) was in a woman, aged seventy years, whose dis- 
ease was of twenty years’ duration. She had no irregularity of tem- 
perature and no glandular enlargement. The disease was characteristic, 
widespread arthritis deformans involving both small and large joints. 
Case V. was in a woman, aged seventy years, whose disease was of 
thirty years’ standing and had produced typical advanced lesions of 
arthritis deformans. She had no irregularity of temperature and no 
glandular enlargement. Case VI. was similar to the last described ; it 
was in a woman, aged seventy-two years, was of twenty-eight years’ 
duration, and had produced advanced lesions. There was no irregu- 
larity of temperature or glandular enlargement. The seventh case was 
in a woman aged fifty-three. The disease had lasted twenty-seven 
years, had involved nearly all the joints, and had produced typical 
changes. Her temperature was always practically normal, and there 
were no glandular enlargements. The eighth case was in a woman 
aged fifty years. The disease was of twelve years’ duration ; it had 
produced extensive lesions and most remarkable atrophic changes 
in many of the joints, with very marked deformities. She had no 
glandular enlargement. She frequently had a rise of temperature to 
100° F., or slightly higher ; but this was probably due to an intract- 
able bed-sore. 

The three cases that gave a doubtful reaction were as follows : The 
first (Case IX.) was in a man, aged forty-two years, who had had 
chronic rheumatism with repeated febrile exacerbations for somewhat 
over two years. The disease had produced thickening about the tarsus 
on both sides. The ankles were partly ankylosed, and the knees, 
wrists, and one elbow were extensively diseased. The patient had no 
glandular enlargement. The injection of 3 mg. of tuberculin was fol- 
lowed by fever and severe joint pains ; but, since this was immediately 
succeeded by a febrile course with renewed joint symptoms lasting for 
ten days, and since the temperature began to rise almost immediately 
after the injection, what was at first thought to be a reaction was 
probably merely an exacerbation of the disease. The patient soon dis- 
appeared from observation, and the injection could not be repeated. 

The second case in which there was a doubtful reaction (Case X.) 
was in a man, aged sixty-six years, who had extensive chronic rheu- 
matism, involving all the large joints except the hips and most of the 
small joints of the hands and feet, with effusion into some of the smaller 
joints. Three mg., 6 mg., and 10 mg., respectively, were given him at 
intervals of four days. His temperature varied irregularly from 97° F. 
to 99.2° F. ordinarily. The tuberculin caused no wider range of tem- 
perature ; but after the injection of 6 mg. he complained of pain and 
soreness in all his joints, and after 10 mg. he had a general feeling of 
illness and intense pain in many joints. The joints presented no 
objective signs at these times. The man had a chronic cough, but had 
no tubercle bacilli in the sputum and no evidence of tuberculosis upon 
physical examination of the lungs, even directly after tuberculin had 
been administered. A number of axillary glands on both sides were 
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enlarged, some of tliem being at least three-quarters of an inch in 
diameter. 

The third doubtful reaction (Case XL) was in a man, aged thirtj’- 
one years, whose disease had lasted fifteen yearn and was of the type of 
chronic rheumatism, involving almost all the large joints and the 
majority of the small joints in the hands and feet. There was some 
effusion in several small joints, but no evident bony change. The 
patient’s temperature had twice within a fortnight been recorded as 
high as 100.2° F. Three mg. of tuberculin were administered on 
December 7th, and forty-eight hours later his temperature reached 
100.8° F. This had not been recorded, and 6 mg. were given the fol- 
lowing morning, when the temperature was still somewhat elevated. 
The injection of 6 mg. was followed within twelve houi-s by an eleva- 
tion of temperature to 101.4° F., the temperature gradually falling to 
normal within eight hours. There were no noteworthy subjective symp- 
toms. This man showed marked enlargement of the axillary glands, 
several being an inch or more in diameter. The inguinal glands were 
quite large, and there were a few glands, the size of peas, palpable 
in the neck. The patient showed no evidence of pulmonary tuber- 
culosis. 

Of the seven cases that gave a distinct reaction to tuberculin, four 
were characteristic arthritis deformans, two were typical chronic fibrous 
rheumatism, and one was an instance of Still’s type of chronic poly- 
arthritis of childhood. Two of the cases of arthritis deformans presented 
some signs of apical disease of the lungs. In one of these cases the 
signs were extremely slight; in the other they were fairly definite. 
The reaction in these two cases is probably of no consequence in rela- 
tion to the nature of the joint disease, as it is likely that the pul- 
monary trouble caused it. These two latter cases were as follows ; 

The first (Case XII-) was in a woman, aged fifty-three years, whose 
disease was of seven years’ duration, had involved nearly all the joints, 
and had produced most curious and interesting atrophic changes. The 
patient had ordinarily a perfectly normal range of temperature. She 
had a slight contraction of the extent of resonance above the left 
clavicle, with some impairment of resonance. There were no auscul- 
tatorj’^ signs. She had enlarged glands in both axillm, a number being 
the size of large hazelnuts ; and there were several glands in the neck 
the size of large peas. The injection of 3 mg. of tuberculin caused a 
rise in temperature to 100° F., with a slight feeling of malaise. Six 
mg. produced a similar rise in temperature, with a general feeling of 
intense malaise, nausea, vomiting, and headache. The patient also 
complained of some soreness in a few of the joints ; but this was not 
marked, and was accompanied by no objective signs. 

The other case with pulmonary signs (Case XIII.) was in a woman 
aged thirty-two years, was of nine years’ duration, and had produced 
characteristic advanced lesions of arthritis deformans. The axillary 
glands were enlarged, a few being as much as an inch in diameter; 
numerous cendcal glands were readily palpable. Ordinarily she had 
no abnormal range of temperature. The injection of 3 mg. produced 
no result. Six mg. had no definite effect upon the temperature, but 
gave the woman a feeling of marked malaise and some general pain. 
Ten mg. caused a rise in temperature to 100° F., general intense malaise, 
nausea, and diffuse aching. She complained particularly of the pain 
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in several joints, which had previously been for a long time practically 
free from pain. 

Of the cases with no pulmonary signs that showed a distinct reaction, 
one (Case XIV.) was in a woman, aged sixty-three years, whose disease 
Avas of twenty-seven years’ duration. There was characteristic ad- 
vanced arthritis deformans. Numerous axillary glands were readily 
palpable. The patient ordinarily had no fever. The injection of 3 mg. 
Avas folloAved by a rise in temperature to 100.2°^ F., some general aching 
pains, and a feeling of malaise. Six mg. given nine days later pro- 
duced a rise in temperature to 101.2° F., general intense malaise, 
headache, and aching pains. She had no special joint symptoms at 
this time, and there were no objective changes in the joints. 

Case XV. was in a woman, aged thirty- three years, whose disease 
Avas of four years’ duration. It Avas typical arthritis deformans that 
had very rapidly advanced and had produced changes in almost all the 
joints, including the jaw and the spinal column. She had no abnormal 
range of temperature, no signs of pulmonary disease, and no glandular 
enlargement. The injection of 1^ mg. of tuberculin produced a rise 
in temperature to 101° F., with general malaise, but Avith no localized 
subjective or objective symptoms. 

The sixteenth case Avas in a man, aged thirty-seven years, whose dis- 
ease Avas of seven years’ duration. It was chronic rheumatism that 
had involved most of the large joints and had produced irregular in- 
volvement of many small ones. His temperature range Avas ordinarily 
normal. He had no glandular enlargement, and no signs of pulmonary 
disease. His joints gave him no noteworthy active discomfort. Three 
mg. of tuberculin caused no rise in temperature ; 6 mg. produced a 
rise to 100° F., with no general signs. Ten mg. caused a rise to 
101.6° F., Avith a general intense feeling of illness, headache, nausea, 
and general aching pains. He had very marked pain in many joints, 
and a number of them became extremely painful and very tender 
upon palpation, these joint symptoms subsiding rapidly Avithin tAvelve 
hours, fie had no evidences of a reaction in the lungs. 

The seventeenth case was in a woman, aged forty-four years, Avho 
had chronic rheumatism that had lasted for tAVO and one-half years, 
and had iuvoh’^ed the tarsus and carpus on both sides, both ankles, 
knees, and Avrists, and the left elboAv. She had no abnormal range of 
temperature, but had slight glandular enlargement in the axillas and 
groin. The injection of 1^ mg. of tuberculin caused her temperature 
to rise to 101° F. There was also severe pain in the wrists and knees 
(the joints most recently involved), with a good deal of tenderness and 
of pain on moving these joints. This patient, however, was subject to 
frequent exacerbations of her joint symptoms. 

The eighteenth case is the one upon which we Avould lay especial 
stress, and it Avill be mentioned in somewhat greater detail than the 
others. It was an instance of Still’s type of chronic polyarthritis asso- 
ciated with marked glandular and splenic enlargement. The patient 
Avas a boy who before his admission to the Home for Incurables had 
been in the Children’s Hospital under the care of Dr. Stengel and Dr. 
F. A. Packard. We have kindly been allowed to make notes from the 
records of the Children’s Hospital : 

When admitted to that institution in August, 1900, the boy Avas 
eleven years of age. He was ill-nourished, had been in A'^ery bad 
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hygienic surroundings, and had been ill-treated by his parents. He 
had no tubercular or rheumatic family history. He had had measles 
at the age of eight years, but no other illness up to the time that his 
joint trouble began, in March, 1900. The right ankle was first affected ; 
then the right foot ; next the left ankle and left foot. In June, 1900, 
the right knee had become involved ; then the left ; and in July both 
hands. There had been no severe acute symptoms ; but the child’s 
general health had gradually failed with the progress of the joint dis- 
ease, and the joints involved had grown progressively worse. 

When admitted to the Children’s Hospital the patient’s axillary 
glands were noted to be swollen and hard. The posterior cervical 
glands were not enlarged, but the epitrochlear and inguinal glands 
Avere palpable. The splenic dulness was increased. The main facts 
concerning the joints at that time are that the Avrists AA’ere SAVollen and 
there Avas fluctuation over them ; the finger-joints, especially the first 
and second phalangeal, were SAVollen and hard ; the metatarsophalangeal 
joints of both great toes were SAA’olJen and tender ; the ankles and the 
region over the tarsus were also SAVolIen and somewhat tender ; and 
the knees were enlarged, movement at the knee-joint causing pain. 
The blood examination showed 6,000,000 red cells, 14,000 leukocytes, 
and 60 per cent, of hmraoglobin. There was a systolic murmur OAmr 
the pulmonary region of the heart. That organ aa^s otherwise normal, 
except for a moderate accentuation of the second pulmonar}' sound. 

The child remained under observation in the Children’s Hospital 
until March 13, 1901, when he ^vas sent to the Home for Incurables. 
During his stay in the Children’s Hospital there had been repeated 
temporary exacerbations of the objective and subjective signs in tlie 
various joints, and it was repeatedly noted that increased glandular 
enlargement had occurred in regions corresponding Avith the joints that 
had shown active signs. The leukocytes were several times counted ; 
after the first count they were found to be near 8000. The tempera- 
ture was very irregular, mounting to 100° F., and frequently higher, 
sometimes up to 102.3° F., CAmry day until September 4th. It AA-as 
then nearly normal until October 2d. After this it ranged as high as 
102° F., frequently for a week, and then remained nearly normal for 
tAVO Aveeks. It Avas then elevated daily for a month to as high as 
102° F. Similar Amriations in temperature Avere exhibited up to the 
time of the patient’s discharge. It AA'as noted that gentle massage of 
the joints wms painful and seemed to increase the symptoms. He AA'as 
discharged unimproved. 

The notes upon his admission to the Home for Incurables Avere 
much the same as those that have been mentioned. When first^ seen 
by us, in July, 1902, he had improved in general nutrition. His joints 
remained much as they had been upon admission, though he had for 
some months had no pain in them, and no increase in other joint 
symptoms. 

He had at that time very striking glandular enlargement. The 
anterior and posterior cerA’^ical glands were palpable in great number 
and AA'ere of Amrious sizes, ranging up to the dimensions of a pigeon’s 
egg. The axillary glands on both sides Avere very large, there being a 
number in the right axilla that Avere as much as an inch in diameter. 
In the left axilla there was one as large as a small hen’s egg, and 
several AAath a diameter of about an inch. The brachial glands Avere 
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very readily palpated. A number of the inguinal glands were as large 
as a hazelnut. The splenic dulness was distinctly increased, hut the 
spleen could not be felt. This was perhaps due to the fact that the 
boy’s deformity rendered it likewise difficult to palpate the splenic region. 

He had no definite signs of pericarditis, a frequent complication of 
this type of joint disease. He had likewise no other signs of cardiac 
disease, and no signs of disease of the lung ; the abdominal signs were 
also normal. The joint conditions were as follows : 

The jaw was unaffected. The head could he rotated but little, and 
was held bowed forward somewhat ; there was but little anteroposterior 
motion. The lower cervical spine could not be felt to move. The left 
shoulder was practically free. In the right shoulder anteroposterior 
motion was moderately limited, and the arm could be abducted only 
about 30 degrees. There was no appreciable enlargement about the 
shoulder. At the left elbow the arm could be extended only a little 
beyond a right angle ; it could be further flexed fairly well. The move- 
ments of the radius were fairly good. There was no enlargement of 
the joint. The right elbow was globose in appearance ; it was held at 
about 100 degrees, and was almost absolutely fixed. There were no bony 
enlargements, but the whole joint was somewhat rounded from thicken- 
ing of the soft tissues. Both wrists were held almost rigid at about a 
right angle. There was very slight motion in either. There was no 
noteworthy thickening about the wrist-joints themselves ; but on each 
side there was marked swelling of the carpus and of the upper half of 
the metacarpus, particularly on the right. There was apparently some 
fluid on the right over the carpus, the swelling otherwise being due to 
thickening of the soft tissues ; no bone enlargement was demonstra- 
ble, The carpal and metacarpal joints were rigid. The metacarpo- 
phalangeal joints on both sides showed very little motion, flexion 
beyond a straight line being practically impossible. The joints were 
held overextended, and were capable only of slightly greater extension. 
At the first and second metacarpal joints on each side there was marked 
thickening, which seemed to be partly of the ends of the bones. On 
both sides the first interphalangeal joints of all the fingers were thick- 
ened, this being especially marked in the left hand. The epiphyses of 
all the fingers of the left hand, and of the first two of the right hand 
were apparently thickened at this joint, and there was also thick- 
ening of the soft tissues. The middle, ring, and little fingers were 
flexed at about a right angle, and there was practically no motion in 
the interphalangeal joints. The first finger on each side showed a little 
more motion. The thumbs on each side showed thickening and appar- 
ently subluxation at the metacarpophalangeal joint. Both joints were 
almost entirely fixed, the last joint showing also some enlargement ; 
this appeared to be in part of the bone. 

Motion in the left hip was slightly limited ; the right hip was prac- 
tically free. The knees were globose in appearance. The ends of the 
bones felt somewhat enlarged, and there was thickening of the soft parts, 
with partial obliteration of the normal prominences. There was some 
fluid under the left patellar tendon. At the knees the legs were held 
at a right angle ; they could be bent back somewhat farther on the 
thigh ; they could be straightened only very little. The ankles showed 
deeided limitation of motion. The ankle-joints looked somewhat 
globose, and the appearance of swelling extended over the tarsus and 
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metatarsus. There was no fluid in this region, but there was thicken- 
ing of the soft parts, particularly over the tarsus. The tarsus and 
metatarsus were rigid. There was practically no involvement of the 
toe-joints. There was no definite bony grating in any joint. 

The following is a skiagraphic report of Dr. H. K. Pancoast, who 
was kind enough to make a series of plates for us on May 4, 1908. 
Only the main points in connection with those joints that showed note- 
worthy lesions are mentioned. 

Lejt Hand and Wrist. Dense adhesions are present between all the 
carpal bones and in the radiocarpal articulation. The same is true 
along the line of the carpometacarpal articulations, especially between 
the first and the second metacarpals, and between the trapezium and 
the trapezoid. There is apparently a slight subluxation at the ulnar 
side of the first phalanx of the thumb. There are well-marked adhe- 
sions in the latter joint as well as in the interphalangeal joint. Deposits 
are present in the other metacarpophalangeal joints, with a widening 
of the proximal epiph3'ses of the phalanges. 

Biffht Hand and Wrist. The radiocarpal, carpal, and carpometa- 
carpal joints present a similar appearance to those of the right hand ; 
but the adhesions are denser. The proximal ends of the first phalanges 
show a decided widening, corresponding with the epiphyses. There is 
a loss of bony substance in the distal end of the second metacarpal. 
The same end of the third metacarpal is apparentlj" worn away on the 
radial side where the proximal end of the phalanx is overdeveloped. 

Right Elbow, Lateral View. The olecranon epiphj'sis is possibly more 
advanced in ossification than is us.ual at this child’s age. There are 
dense adhesions between the posterior portion of the olecranon and the 
region of the olecranon fossa. The elbow is flexed at about 120 degrees. 
There is no loss of bony substance at this articulation. There are a 
few adhesions between the coronoid and the anterior surface of the 
humerus on this side. 

Le/tKnee, Lateral Vieiv. There are well-developed adhesions between 
the patella and the lower femoral epiphj'sis, the patella being in relation 
with the latter only. The adhesions apparently involve both condyles. 
The remainder of the joint cavity is fairly clear. There seems to be a 
thickening of the articular surface of the upper tibial epiphysis. 
There is no apparent loss of bonj^ substance. 

Right Knee, Lateral Vieiv. There are well-marked adhesions between 
the patella and the femur and between the femur and the tibia ; and 
the articular surfaces of the femur and the tibia show very marked 
thickening, this being much more pronounced than in the other knee. 
There is a decided increase in calcification at the epiphyseal line in 
the upper end of the tibia, as compared with the opposite side. 

The Hips. Both hips show marked adhesions between the femoral 
head and the acetabulum, and marked thickening of the articular sur- 
face of the femur. The angles of the necks seem to be more obtuse 
than is normal. The necks are greatly thickened, and on the left side 
the infiltration may readily be seen to involve the capsule. 

Since the time of the phj'sical examination described above, the boj' 
has shown gradual but very distinct improvement. He has put on flesh ; 
his color is good ; and many of the joints have decidedly improved, so 
that while he was confined to a roller-chair in Jul)', 1902, he is now 
able to run about with rapidity on crutches and to walk about a little 
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without either crutches or cane. His knees and ankles, particularly, 
are much improved in motion ; and the wrist-joints and some of the 
joints of the fingers show decided improvement. Except for the result 
of the tuberculin injections, he has had practically no pain in any of 
his joints during the last year, though he has occasionally felt stiff. 
The glandular enlargement has decreased to a very striking extent. 
There are two or three glands in the neck that are still as large as peas, 
but none larger ; and except for these the cervical glands are now 
scarcely palpable. The glands in the right axilla have become moder- 
ately reduced in size. Those in the left axilla have greatly decreased 
in size, so that at the time they were extirpated at an operation to be 
mentioned the largest was about an inch and a quarter in diameter. 
The inguinal glands are distinctly smaller than they were. 

During the early part of the year the boy still had some tendency 
to rises of temperature. The temperature was usually nearly normal, 
but would occasionally shoot up to 100° P., and rarely to 101° F. 
These rises of temperature were not accompanied by any other symp- 
toms. The results of the tuberculin injections in this boy were as 
follows: On October 29th IJ mg. were injected without any definite 
result. On November 5th, at 3 p.m., 3 mg. were given. On the 6th, 
at 3 A.M., the temperature was 101° F. ; at 6 a.m., 102° P. It per- 
sisted at about the latter point for six hours and then gradually 
declined, reaching normal at midnight. The boy felt generally miser- 
able. His joints, which had been free from pain for months, became 
quite painful, and he begged that his daily massage be omitted, as 
he felt that he could not stand it- because of the tenderness of his 
joints and the pain on movement. 

Because the patient had, under ordinary circumstances, a tendency 
to fever, another injection was given, on November 12th, at 9 a.m., 
the temperature meanwhile having been regularly below 100° P. At 
3 P.M. the temperature was 100.4° F., at 6 p.m, 103° F. It remained 
at near 102° P. for twenty-four hours, and then rapidly declined to 
normal, remaining nearly normal for four days after this, when the 
regular temperature records ceased. With this last reaction the boy 
was nauseated, felt quite ill, and complained bitterly of intense pain 
and tenderness in a number of joints. The wrist and ankles were 
swollen, there was some redness over them, and movement of the 
mints caused intense pain. The glands were slightly tender, but there 
was no change in their size or consistency.. The patient had no pul- 
monary signs during the reaction, and none could be discovered at 
any other time. Since this time the boy has had no active joint symp- 
toms, and there has been a progressive tendency toward improvement 
under the use of very gentle massage and general treatment. 

On March 28, 1903, Dr. Jopson removed the glands from the left 
axilla, securing eighteen of different sizes. They were strongly adher- 
ent to each other, to the sheath of the vessels, and to the surrounding 
connective tissue. The largest was somewhat over an inch in diameter ; 
there were two about three-quarters of an inch in diameter ; the others 
were much smaller. Their macroscopic appearance was in no way 
noteworthy. There was not the slightest gross appearance of tubercu- 
losis, and the glands Avere of about the normal color and consistency. 
Dr. Ravenel kindly made sections and animal inoculations from these 
glands. Microscopic examination showed absolutely no histological 
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evidence of tuberculosis, the only noteworthy changes being enlarge- 
ment of the Malpighian bodies, the cells in which stained rather 
poorly ; these changes were not striking. Several sections were exam- 
ined for tubercle bacilli, but none were found. 

The inoculations were made from an emulsion of several of the 
largest glands, this emulsion being of a consistency just sufficient to 
allow of its passing through a hypodermic needle. Five c.c. of it 
■were injected into each of two guinea-pigs. The emulsion was stained 
with carbol-fuchsiu, and a large number of acid-fast organisms with a 
perfectly typical appearance of tubercle bacilli were readily discovered, 
some of them lying singly or in twos, others forming quite numerous, 
fairly large clumps. 

To our surprise, the result of the inoculation of the guinea-j)igs 
was entirelj’’ negative. The animals remained well for five weeks 
thereafter, when they were killed. Dr. Gilliland, in the .absence of 
Dr. Ravenel, kindly examined them. Jfost careful search showed 
absolutely no evidence of tuberculosis or other disease. 

The fact that the acid-fast bacilli in the glands were tubercle bacilli 
cannot well be doubted, particularly in view of the response to tuber- 
culin. The result of the inoculations shows that they must have been 
either dead or of extremely low virulence. Dr. Ravenel believes that 
they were dead, for they were present in large numbers, and a great 
many must have been injected into each guinea-pig in the 5 c.c. of 
emulsion. It is, of course, possible that some of them were dead and 
that some were of low virulence and still living. Naturally, this point 
cannot be definitel}’’ settled. 

CoxcLusiONS. The observations just noted indicate that the boy 
whose ease has just been discussed has tuberculosis. We believe also 
that the intense local symptoms in the joints after the tuberculin injec- 
tions ; the fact that the glandul.ar enlargement has been so distributed 
as to be in apparent relation with the joint disease ; th.at much of the 
glandular enlargement is known to have occurred after the onset of 
the joint disease ; and, finally, the fact that the gl.ands have several 
times been noted to be enlarged or decreased in size in accordance with 
the progress of the joint disease, all indicate that the joint disease stood 
in close causative relation with the glandular enlargement, and that 
both were produced by the same factors. If the joint disease is tuber- 
culous it would seem th.at it must be of an even lower degree of viru- 
lence than ordinary joint or bone tuberculosis. 

As to the more general conclusions to be drawn from our observa- 
tions, we consider, in the first place, that this last case indicates that it is 
probable that a certain proportion at least, perhaps a large jjroportion, 
of the cases of chronic polyarthritis of the type described by Still consti- 
tute a peculiar form of tuberculosis of the joints. This seemed to us a 
very definite possibility, even before we observed the facts presented 
concerning this case, for children with this form of polyarthritis usually 
exhibit irregular fever and have striking general glandular enlarge- 
ment — conditions that, witliout any disease of the joints, would provide 
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the main characteristics of chronic lymphatic tuberculosis of the Stern- 
berg type. It does not seem wholly probable that all cases of this type 
are tuberculous, but this is a point that cannot wisely be discussed 
without further observations. 

As to the other cases recorded, the effect of tuberculin can be consid- 
ered to be of decided interest in but three instances, in the sixteenth 
and seventeenth cases and in the tenth case. The latter has been 
mentioned as giving a doubtful reaction, but it was doubtful only in 
the fact that the patient had no fever. He had such marked pain and 
tenderness, and such distress on moving his joints after 6 mg. and 10 
mg. of tuberculin had been injected, that the probability that this was 
a local reaction without a general reaction is strongly suggested. The 
sixteenth case presented a striking set of joint symptoms at the time 
of the reaction, without any other marked general symptoms. The 
joints became both painful and decidedly tender, while the man had 
for a long time previously had but slight symptoms in his joints even 
with other acute illnesses. In the seventeenth case the severe joint 
symptoms produced by the reaction were of somewhat doubtful con- 
sequence, because the woman had been so subject to exacerbations of 
her joint pains. The symptoms were, however, extremely marked and 
very suggestive. The reactions obtained in the other cases must for 
the present be considered as probably of little importance, either because 
of the probable existence of pulmonary tuberculosis, or because of the 
absence of accompanying joint symptoms. 

We are aware that joint pains sometimes accompany a tuberculin 
reaction even when disease of the joints is absent. We also admit 
that in persons who are already the subjects of joint disease, joint 
symptoms are more likely to be produced by any temporary disturb- 
ance of health than in those whose joints are free from disease. We 
likewise grant that a tuberculin reaction is not an infallible indi- 
cation of the existence of tuberculosis ; that it, at best, indicates only 
that tuberculosis exists somewhere in the body of the patient react- 
ing, and does not usually demonstrate anything concerning any par- 
ticular tissues ; and it is extremely easy to overlook clinically some 
focus of tuberculosis in the lungs or in some other common seat of the 
disease. Hence, the mere development of a tuberculin reaction in a 
chronic joint case cannot, of itself, be considered to mean much, even 
though there are fairly striking joint symptoms at the time of the reac- 
tion ; and we have no desire to draw any definite conclusions from 
these reactions. At the same time, we believe that the observations 
made in our eighteenth case render it quite possible that the reactions 
in those other cases which have been especially mentioned were due to 
tuberculosis of the joints. It is somewhat interesting that all but one 
of the cases reacting showed a noteworthy degree of glandular enlarge- 
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meut, and in none of the cases upon which stress has been laid could 
any evidence be found of the existence of tuberculosis of the lungs or 
of any tissues other than the joints or glands. The presence of chronic 
glandular enlargement of considerable extent and without other demon- 
strable cause is, in the present state of our knowledge, itself strongly 
suggestive of the possible presence of tuberculosis. It is, of course, 
possible that these patients reacted because they had tuberculosis of 
the glands and not of the joints ; the facts that we possess do not 
permit of a decision on this point. We may, however, 23roperly direct 
attention to the fact that all cases that we have mentioned with some 
emphasis showed severe joint symptoms at the time of the reaction, 
while none of them showed more than very slight tenderness of the 
glands. A recognizable local reaction in tuberculous tissues is common 
enough to make this point suggest that, in case both the joints and glands 
were tuberculous, the joints were the seat of a more active process. 

In case tuberculosis proves to be a factor of importance in the 
etiology of chronic polyarthritis, it seems probable that cases due 
to this cause will be found chiefly in the group commonly classed 
crudely under the term chronic rheumatism. All our own most 
suggestive cases were of this class. It does not seem proper, however, 
to dismiss the possibility that arthritis deformans may be due to tuber- 
culosis quite as brusquely as does Pribram, who admits the possible 
truth of Poncet’s argument regarding chronic rheumatism, but disposes 
of it with a Avord when discussing arthritis deformans. Pribram’s chief 
argument is that the radiographic pictures of tuberculosis are absent in 
arthritis deformans. We have previously stated that Ave do not belieAm 
that this method can offer final eAudence of the presence of tuberculosis ; 
Ave are equally convinced that it cannot positively demonstrate the 
absence of that disease. We know, for instance, that the microscope 
c'annot conclusiAmly settle this question with lymphatic tissue ; hence 
it is improbable that the X-rays can do so with bone. Some of the 
more active cases of arthritis deformans that show febrile exacerbations 
and marked depression of the general health may, quite as properly 
as cases of chronic rheumatism, be studied from this standpoint. 
Should a considerable number of cases of chronic polyarthritis of any 
A^ariety be shown to be tuberculosis of the joints of a peculiar form, it 
Avould be an important step toAvard clearing up our present uncertain 
knoAA’ledge of these conditions. 
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CLINICAL LECTURE ON THE SYMPTOMATOLOGY AND TREAT- 
MENT OF TRIFACIAL NEURALGIA.' 

By Charles H. Frazier, M.D., 

PROFESSOR OP CLINICAL SCRQERY, UNIVERSITY OF PENNSYLVANIA ; SURGEON TO THE 

UNIVERSITY HOSPITAL. 

I WANT to call your attention to-daj’’ to some of the salient features 
of trifacial neuralgia, or tic douloureux — painful spasm — dwelling 
especially upon the clinical history and upon the indications for and 
the methods of treatment, prefacing my remarks with a brief reference 
to the etiology and pathology of the affection. 

Etiology. It must be assumed that in every case the fundamental 
cause lies in some structural change, either central — that is, in the 
Gasserian ganglion ; or peripheral, in one of its divisions. In a small 
percentage of cases we are able to single out certain conditions between 
which and the lesion itself the relation of cause and effect is easily 
proven. Thus, for example, there are sources of peripheral irritation, 
in many cases infectious, such as herpes, or some lesion of the teeth and 
gums, which give rise primarily to a peripheral neuritis, and sec- 
ondarily to neuralgia. On the other hand, and in by far the large ma- 
jority of cases, we are bound to admit that the essential cause is either 
hypothetical or absolutely unknown; but there are certain systemic 
conditions which, by virtue of the fact that they are sometimes the fore- 
runner of this disease, have been regarded as “ predisposing” causes. 
In this class we may include exhaustion hemorrhage, overwork, and 
strain ; some forms of neurosis, as migraine, diabetes, chronic nephritis, 
gout, rheumatism, and lead poisoning. We know that women are at- 
tacked about twice as often as men, and the great majority of cases 
occur after the period of middle life. 

Pathology. Not a great deal is known of this phase of the subject 
because, as yet, few opportunities have been offered the neuropathologist 
to make careful histological studies of specimens from individuals so 
affected ; but from our present knowledge it can be positively asserted 
that there are two or three separate and distinct types of tic douloureux 
— one in which the lesion is primarily a neuritis of the peripheral 
branches, which subsequently may or may not extend to and invade 
the ganglion ; the other, in which the primary lesion first appeam in 
the ganglion ; and a third, perhaps, in which the lesion is neither in the 
ganglion nor in its branches, but in the central nervous system. The 
lesion may be of a degenerative type, an interstitial neuritis or a neo- 
plasm. Were the clinician able to recognize in his cases symptoms 
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which would justify a classification corresponding to that of the neuro- 
pathologist, the indications for treatment would be more clearly defined. 
If the lesion was a peripheral neuritis, resection of the nerve trunk 
would be clearly indicated — a central operation would be unjustifiable; 
if, on the other baud, the lesion were primarily centrally situated in 
either ganglion or sensory root, the futility of the peripheral operation 
would be apparent. 

Symptomatology. It would not be amiss here to remind you of a 
few facts concerning the anatomy and physiolog}^ of the fifth cranial 
nerve, or, as it is sometimes called, the trigeminus. It arises by two 
roots, a motor and sensory, the latter very much the larger. At the 
apex of the petrous portion of the temporal bone the fibres of the sen- 
sory root form a semilunar ganglion, the Gasserian ganglion. Prom 
the anterior border of this structure are given off three branches — the 
oifiithalmic, the superior maxillary, and inferior masillarj ’’ ; the first two 
divisions are pure sensory roots, but the third receives fibres also from 
the motor root. The motor root supplies the muscles of mastication, 
and the sensory root the skin of the face, the mucous membrane of the 
mouth and nasal cavity, the conjunctiva and cornea, and anterior part 
of the tongue with gustatory fibres. When the first division is involved 
the “ tender points” will be found at the supraorbital notch, in the 
outer part of the upper eyelid, and at the emergence of the nasal branch 
at the lower edge of the nasal bone; the pain radiates over the ante- 
rior half of the head, to the eyelid and eye itself, and to half of the 
nose ; the second division gives off a few branches as it traverses the 
sphenomaxillary fossa and appears at the infraorbital foramen as the 
infraorbital nerve, where it divides into the palpebral, nasal, and 
labial branches. When this division is involved the “ tender points” 
will be found at the infraorbital foramen, at the side of the nose, and 
over the most prominent portions of the malar bone. If the dental 
branches are involved pain will be referred also to the teeth and gums 
of the upper jaw. Finally, if the third division is involved pain will 
be referred to the distribution of one or all of its sensory branches ; to 
the parietal eminence, temple, and external e.ar (temporal and auricular 
temporal branch), to the tongue (lingual), to the gum and teeth of the 
lower jaw (inferior dental branch), and to the lower lip (mental branch). 
The tender points are at the inferior dental foramen, where the auriculo- 
temporal crosses the zygoma, over the parietal eminence, in the tongue, 
and at the mental foramen. This colored diagram, to which I direct 
your attention, differentiates from one another the cutaneous distribu- 
tion of each of the three divisions. 

ISTow, the particular group of sj'mptoms exhibited by any individual 
case will depend upon whether the ganglion or one or all of its divi- 
sions are affected. In the vast majority of cases tic douloureux is a 
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disease of the second or third divisions. It often affects either one of 
these divisions alone, for a long period of time, although eventually it 
may extend to the other, but it is extremely rare for it either to begin 
or to remain localized in the first division. One of the patients, which I 
will show you to-day, suffered from this exceptional form of the disease. 
When he first came under my observation he was sixty-eight years of 
age ; he had been a hard worker ever since he was ten years of age. 
He was not given to excesses of any kind. He himself had inherited 
no tendency to neuralgia, but one son and one daughter were subject 
to attacks of infraorbital neuralgia. About five years ago he first 
began to have sharp, shooting pains, referred to the course and distri- 
bution of the right supraorbital nerve. Daring the past four years on 
four different occasions the supraorbital nerve was divided, and in one 
instance a considerable section was resected, but after each operation 
the pain returned. After the first operation he enjoyed relief for about 
a year, but after each succeeding operation the period of relief was 
always shorter. I recite the history of the case chiefly because it illus- 
trates this unusual type of tic douloureux in which the pain not only 
begins but remains localized in the first division. But the history of 
this ease illustrates two other points equally instructive, but more com- 
monly observed in this class of cases — I refer to the necessity for re- 
peated peripheral operation, and to the gradual diminution of the period 
of relief after each successive operation. By far the great majority of 
patients that come under our care have already had a number of periph- 
eral operations ; they have become discouraged by the necessity for fre- 
quent recourse to operation, or, because the last operation afforded little 
or no relief, and plead for some more radical operation, no matter how 
desperate it may be. 

Probably in the majority of cases of true tic douloureux you will be 
told by the patient that the pain began and was for a time restricted 
to the third division, and especially to its inferior dental branch, but 
that subsequently the remaining branches of the third division and the 
second division became affected. Last November Dr. Mills referred a 
patient to me whose history was more or less typical of this variety. 
The patient first complained of pain in the lower jaw, referred to the 
gums and teeth ; believing the pain to be due to some disturbance at 
the roots of the teeth, the careless dentist recommended extraction, and 
one by one all the teeth of the right side of the lower jaw were extracted, 
but, as you would expect, without any relief. In the course of time the 
pain became more widespread and was referred to the mental and other 
branches of the third division. In the ward there is a patient upon 
whom I operated only a few days ago, whose history is very similar. 

I have told you a good deal about the seat and distribution of the pain, 
but what of its character and intensity ? In the first place, as in the 
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neuralgias of other nerves, the pain is spontaneous and paroxysmal. 
The paroxysms may be brought on by draught or exposure, by fatigue, 
emotion, and movement; for example, opening the mouth. During 
the paroxysm the pain is sharp, stabbing, or darting, and occurs every 
few minutes ; a series of these successive pains constitute a paroxysm, 
and several paroxysms an attack. As to its intensity the pain of tri- 
facial neuralgia is in some cases the most agonizing of all with which 
man is ever inflicted. Victims of the severe type of tic douloureux are 
the objects of greater commiseration than any other class of patients. 
Sometimes they become so crazed with suffering as deliberately to take 
their lives. There is the widest variation in the frequency with which 
attacks recur ; there may be an interval of only a few hours or several 
months. Usually as time goes on the attacks increase both in fre- 
quenc}' and severity. There can be said to be no periodicity, except in 
those cases in which the neuralgia is of malarial origin, or in those cases 
in which the attacks occur only during the catamenial periods. 

During the intervals the characteristic pains of the paroxysms cease, 
but the patient is not altogether free from suffering. He may complain 
of a dull pain in the distribution of the affected nerve, and pain may 
almost always be elicited by pressure over the so-called “ tender points.” 

Associated with these sensory disturbances there may be certain motor, 
vasomotor, and trophic phenomena ; we see sometimes convulsive move- 
ments of the muscles of the face (motor disturbances), lacrymation, 
salivation, flushing, sweating (vasomotor disturbances), certain ery- 
themata, loss of hair, and loss of hair pigment (trophic disturbances). 

Classificatiox. It will be of great assistance to one considering 
the question of treatment to have clearly set forth in his mind a suita- 
ble classification of the various types of the trifacial neuralgia. VFe 
have already alluded to three classifications : (1) a classification based 
on the seat of the lesion, ganglionic or peripheral ; (2) a classification 
based upon the distribution of pain, whether in the distribution of the 
first, or the second, or the third divisions alone, or in two or all three of 
these divisions ; (3) a classification, as suggested by Dana, which recog- 
nizes two types — one, the migrainous type, occurring almost always 
in women in early life, suffering from migraine ; after a number of years 
it becomes chronic and becomes more localized, settling in the second 
or third or all three divisions. Dana considers this type to be an evo- 
lution of a definite trigeminal neuralgia on the basis of a migrainous 
neurosis. In the beginning it is a disorder of the sensory neuron, 
neither in the ganglion or its branches, but later certain degenerative 
changes may develop in the peripheral branches. The second type, and 
the more common of the two, affecting man as well as woman, occurs 
after the age of forty years, and is due to a definite lesion either in the 
ganglion itself or in its branches. 
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Treatment. With this brief summary of the symptomatology we 
may proceed to the subject proper of the hour, namely, the treatment. 
First of all, what resources have we upon which to draw or what courses 
have we to pursue? Generally speaking, they may be summed up 
under two headings : the medicinal or non-operative, and the operative. 
The question is naturally propounded — when is the one admissible, 
the other inadmissible, justifiable or unjustifiable, indicated or contra- 
indicated ? In answering this question the following factors must be 
weighed and considered : (1) the duration of the disease ; (2) the fre- 
quency and severity of the attacks ; (3) the causes of the attacks : (a) 
whether known or unknown ; (b) whether removable or not. 

It may be asserted that, at the onset at least, the treatment of all 
cases of trigeminal neuralgia belongs to the domain of medicine rather 
than surgery — according to Dana the migrainous type should never be 
subjected to operation, because the lesion lies not in the peripheral 
branches or in the ganglion, but in the central nervous system. Upon 
what grounds, you may ask, do we base our assertion that in its incip- 
iency at least the treatment of trifacial neuralgia should be medicinal 
or non-operative rather than operative ? Because clinical experience 
teaches us that by these means in a certain percentage of cases the 
disease may be arrested, if not permanently, at least for long intervals ; 
furthermore, that in some cases the disease has a tendency to run its 
course, usually reaching its height in five or six-years, and then exhibit- 
ing a tendency to spontaneous cure. Probably in 20 per cent, of cases 
the disease is amenable to treatment other than operative. In what 
does the non-operative treatment consist ? First, in the removal of all 
predisposing causes, such as malaria, ancemia, exhaustion, or any periph- 
eral irritation, such as a carious tooth or antral disease ; secondly, in 
the administration of drugs, and the drug which is par excellence the 
most efiicacious, especially so in the exhausted and anemic, is strychnine. 
In cases of but one or two years’ standing, strychnine properly adminis- 
tered will arrest or control the disease almost invariably ; but in order 
to obtain this result the drug must be administered in heroic doses, and 
the patient must be kept under the closest observation, and should be 
confined to bed. The remedy is administered hypodermically once daily, 
in gradually ascending doses, until, at the expiration of two weeks, the 
physiological limit is reached. Thus, beginning with one-thirtieth grain 
daily, the dose may be increased to one-tenth or one-eighth or higher, 
and when the maximum dose is reached it should not be given often er 
than once on alternate days. After the pain has entirely disappeared 
the drug should be gradually withdrawn. As adjuvants to this treat- 
ment rest is regarded as of the utmost importance, and iodide of potash 
and the tincture of the chloride of iron as more or less helpful. One 
of the patients which you have seen to-day had enjoyed relief, only 
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temporary, however, from this mode of treatment. The symptoms re- 
curred and a radical operation was performed. 

Depending, as I have said, upon the duration of the disease and the 
severity and frequency of the attacks, it is perfectly proper and justifi- 
able, for a period not exceeding a year at the utmost, to give medicinal 
measures a fair trial. If, however, at the expiration of this time or 
sooner, if the attacks are very frequent and severe and uncontrollable, 
every means of combating the attack have proven partially or alto- 
gether futile, it is your duty to recommend to your patient operative 
intervention as the only hope of relief. 

This carries us up to the consideration of the operative treatment 
of trifacial neuralgia, and before discussing the respective operations 
let me tell jmu that all operative procedures for the relief of tic doulou- 
reux ma}’’ be divided into two classes, according to whether the seat of 
operation is extracranial, i. e., peripheral, or intracranial, i. e., central. 

What are the indications for each of these classes? If the physician 
was but able to distinguish between those cases in which the lesion Avas 
in the ganglion and those which w'ere not, this perplexity Avould not 
exist ; the indication for the peripheral or intracranial operation would 
be clearly defined ; but, unfortunately, no means as yet have been sug- 
gested by which such a differential diagnosis may be established. Other 
considerations, therefore, must guide us in the selection of -one or the 
other of these operative procedures, and chief among these is the num- 
ber of branches involved. We ask the question — Is the pain confined 
(1) to one branch of one division, as the infraorbital branch of the sec- 
ond division, or the inferior dental branch of the third division ; or (2) 
is the pain referred to all the branches of one of the three divisions ; or 
(3) is the pain referred to the distribution of more than one division 
(if two it is usually the second and third divisions), or to all three 
divisions of the trigeminus? 

The operations which may be required to meet one or the other of 
these indications are neurectomy (the so-called peripheral or extra- 
cranial operation), division of the second and third divisions at their 
entrance to the foramina and interposition of rubber tissue, extirpation 
of the ganglion and division of the sensory root (the so-called central 
or intracranial operations). 

If, as so often happens in the early history of these cases, the pain is 
restricted to either the distribution of the inferior dental or the infra- 
orbital branch, there is no question but that a peripheral or extracra- 
nial operation is the operation of choice, and for the following reasons : 
first, because in a certain percentage of cases it will be followed by 
absolute recovery ; second, because in a still larger percentage it will 
be followed at least by a remission for varying periods of time ; and 
third, because it is unattended Avith the risks that accompany the 
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intracranial operation. In order to ensure the best results these opera- 
tions should consist in a resection not of a small section, but of such an 
extensive section of the nerve as would make regeneration highly im- 
probable. In the case of the inferior dental all that portion of the 
nerve between the inferior dental foramen and the mental foramen 
should be resected. In the case of the infraorbital nerve, that portion 
between the foramen rotundum and the infraorbital foramen should 
be I’esected. When a peripheral operation has not been carried out as 
thoroughly as it should have been, the pain will recur almost invari- 
ably, because the defect in the nerve has been repaired. In exceptional 
cases, even when a very extensive resection has been performed, as, for 
example, when the inferior dental nerve has been removed intact in its 
entirety from the dental to the mental foramen, that whole section of 
the nerve has been regenerated. 

In order to guard against this the orifices of the dental canal should 
be plugged with some substance which the nerve fibres cannot pene- 
trate. I have used silver foil in several cases, and up to this time with 
satisfactory results. 

When recurrence follows one or more peripheral operations, or when 
the distribution of the pain becomes more widespread and is no longer 
limited to one but is referred to two or all the branches of the 
trigeminus, the period in which the peripheral operation is indi- 
cated has passed. There remains to be considered one or the other of 
the intracranial or central operations, and, of these, the two which are 
deserving of the most consideration are the division of the sensory root 
and the division of the second and third divisions at their entrance to 
their respective foramina. 

The technique of operations upon the Gasserian ganglion has been so 
improved in recent years that they no longer belong to the “kill or 
cure ” class. As a result of a careful study of the anatomical relations 
of the ganglion and of a better method of exposure, the mortality of 
these operations has been very materially reduced. While operations 
Avhich have for their object the extirpation of the ganglion have been 
practised for a number of years, the recently suggested operation, that 
of dividing the sensory root, possesses many advantages. Chief among 
these are : (1) that it should be attended with a lower mortality ; (2) 
that it obviates a number of difficulties ; (3) that its execution is, com- 
paratively speaking, simple ; and (4) that the integrity of adjacent 
structures, more particularly the cavernous sinus and sixth nerve, are 
not endangered. This operation is practically complete when the pos- 
terior aspect of the ganglion and its sensory root have been exposed ; 
that is, it is practically completed before one encounters the serious and 
troublesome difficulties experienced in attempts to extract the ganglion. 
Apart from these advantages, this procedure would seem to have special 
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indication in those cases in which there was special reason for believing 
that the lesion was in the ganglion itself ; by severing the connection 
between the ganglion and the central nervous system, the division of 
the sensory root is a positive guarantee against the recurrence of pain. 
The success of this operation depends upon the inability of the sensory 
root to undergo regeneration, and only after having proved this could 
one render an absolutely favorable prognosis. Before introducing this 
operation, which was suggested by my colleague. Dr. Spiller, to the pro- 
fession, a very thorough and painstaking investigation as to the possi- 
bility of regeneration was conducted on the lower animals. The opera- 
tion, as now practised on the human subject, was repeated by Dr. 
Spiller and myself upon dogs; the specimens removed after varying 
intervals subsequent to the operation failed to show the least sign of 
nerve regeneration. As yet, it has to be proven that regeneration of 
the central nervous system ever occurs. 

The method of performing this operation does not differ materially 
in its early steps from the operation having for its object the removal 
of the ganglion. The so-called Hartley-Krause or temporal route 
is chosen ; a horseshoe-shaped musculocutaneous flap is reflected, the 
zygoma is chiselled through at either extremity in order to obtain freer 
access to the ganglion, a section of the skull measuring 3 to 4 cm, is 
removed with gouge and rongeur forceps. Up to this point the opera- 
tor has no special difficulties with which to contend, but from now on 
he will be engaged in one of the most difficult operations upon the 
human subject, and one requiring the maximum of patience. The 
operator now proceeds to separate the dura from the base of the skull 
until one of three landmarks appears — the foramen spinosum, from 
which emerges the middle meningeal artery, which must be carefully 
avoided or deliberately ligated ; the foramen ovale, through which the 
third branch makes its exit, and the foramen rotundum, through which 
the second division finds its way out of the skull. These landmarks 
will usually appear in the order named. While this step of the 
operation is in process of execution, hemorrhage of varying degrees, but 
always severe enough to be most troublesome, though never alarming, 
is the great bugbear. Controllable only by pressure, one must expect to 
pause many periods of from one to five minutes in order to control the 
bleeding sufficiently to enable one to recognize the structures. AVhen 
the margins of the foramen rotundum and ovale are fully exposed, the 
operator then proceeds to the next step necessary for the exposure of 
the ganglion, and reflects a flap of the dura propria. This is best ac- 
complished by making an incision through the dura propria between 
these two foramina, and separating the dura only from the upper sur- 
face of the ganglion. It is not necessary to disturb the lower surface of 
the ganglion in the operation we are describing, and this is fortunate. 
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because from this surface the ganglion receives most of its blood supply. 
The dura is to be separated then only from the upper and posterior sur- 
face until the sensory root is exposed. Pick the sensory root up on a short 
blunt hook and remove a small section of the nerve with blunt, curved 
scissors. With the completion of this step the operation is practically 
finished. One or two strands of ganze are introduced to afford proper 
drainage, and the musculocutaneous flap replaced and sutured. I exhibit 
before you to-day three patients upon whom I have performed this 
operation as above described. This patient was operated upon over a 
year ago, and was the first patient upon whom this operation was ever 
practised. That he has remained entirely free from recurrence is the 
strongest possible evidence that could be advanced in confirmation of 
the statement which we have made regarding regeneration of the sen- 
sory root. The patient now before you is the second case of the series. 
She was operated upon a few months ago ; her convalescence was un- 
interrupted, and she has continued absolutely free from pain. After 
the hair grows in, there will be scarcely any disfigurement apparent. 
The third case was operated upon about five days ago before a limited 
section of the class. She likewise has given us no cause for alarm. 
When I remove the dressing you will see the two drainage strips of gauze 
emerging from either angle of the wound. These I usually leave in 
situ for from three to five days, since the oozing usually continues for 
this period of time. The stitches are removed on the sixth day, and 
on the day following the patient may get up out of bed, and at the 
expiration of two Aveeks may leave the hospital. 

For the reasons already stated I am inclined to believe that this op- 
eration will in time replace the extirpation of the ganglion. Abbe, of 
New York, has performed an operation which is less radical and less diffi- 
cult, but its field of usefulness is limited to these cases in which only the 
second and third divisions are involved. It, likeAvise, is an intracra- 
nial operation, and consists essentially in the division of the second and 
third divisions Avhere they are given off from the ganglion, and in the 
interposition of rubber tissue at the point of division, in order to pre- 
vent the severed nerves reuniting with the ganglion. 

In the future I should be strongly inclined to practise temporary 
closure of one common carotid artery as a means of controlling hemor- 
rhage during the exposure of the ganglion. If, as it is claimed, this 
preliminary procedure can be carried out without endangering the 
patient’s life or permanently impairing the function of the brain, it Avill 
prove to be one of the most important contributions to the technique of 
these intracranial procedures. Not only will the amount of hemorrhage 
be very materially reduced, but the time required to complete the opera- 
tion will be lessened by at least one-half. I have practised temporary 
closure of the common carotid arteries with the most gratifying results 
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in a number of operations — c.g.^ in the removal of a brain tumor, in the 
excision of superior maxilla and excision of the tongue — and I see no 
reason why this blood-saving and time-saving measure should not be 
taken advantage of in operations upon the ganglion. 

1. To sum up in a few words the treatment of trifacial neuralgia I 
would say that in all incipient cases remove the predisposing cause and 
administer strychnine hypodermically in heroic doses under proj^er 
precautions, and with such adjuvants as have been suggested. 

2. In cases that do not respond to this mode of treatment, where the 
pain is referred to but one branch, recommend the peripheral opera- 
tion, even though the operation may have to be repeated. It will 
afford relief, at least temporarily, in every case, and in some cases per- 
manentlj". 

3. When the peripheral operation has failed to afford but temporary 
relief, even though it ma}' have been properly executed and repeatedly 
performed, or when from the onset the pain is referred to two or more 
branches, recourse should be had at once to an intracranial operation : 
either division of the sensory root or, in certain selected cases, division 
of tlie second and third divisions, with interposition of a foreign sub- 
stance to prevent reunion. 


A DEATH DURING GENERAL ANiESTHESIA WITH ETHYL 

CHLORIDE. 

By Fbancis Olcott Allen, Jb., M.D., 

OF PHILADELPHIA. 

On August 11, 1903, there was admitted to the Pennsylvania 
Hospital a colored man, 1. W., aged twenty-eight years, suffering from 
an incarcerated inguinal hernia. The patient was an epileptic and had 
had his last convulsion three days before admission. He had had the 
hernia for three years ; it had been easily reducible until ten hours 
before admission. Since that time he had had pain in the hernia and 
considerable vomiting, not, however, fecal in character. 

Physical examination showed his abdomen greatly distended and 
tympanitic, and a large, irreducible scrotal hernia on the right side. 
Temperature was 98.8° F.; pulse small, 110 per minute. Examination 
was otherwise negative. His general condition was poor. 

The hernia could not be reduced, and he was prepared for operation. 

Ansesthesia was started with ethyl chloride and progressed satisfac- 
torily until narcosis was approaching (about three or four minutes), 
when the change to ether was to be made. About fifteen grams of 
ethyl chloride were used. Just as ether was started the patient gagged 
and vomited an enormous quantity of an almost clear, watery liquid, 
which, for a time, spouted from his mouth in a continuous stream, with- 
out retching or inspiratory effort. The vomiting could not be controlled 
and must have lasted, with’ slight intermissions, for two or three minutes. 
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Wheu it finally stopped respiration was not resumed, cyanosis was 
present, and no pulse could be felt. Artificial respiration, with traction 
on the tongue, was continued for some minutes without effect ; there 
seemed to be no air entering or leaving the lungs. No obstruction could 
be felt in the throat or trachea. There had been no solid matter in the 
vomitus. Permission for an autopsy was refused by the patient’s 
friends. 

During the last six months ethyl chloride has been used at the 
Pennsylvania Hospital quite indiscriminately for inducing general 
ansesthesia for minor operations or as an antecedent to ether for more 
prolonged narcosis. The results have been generally satisfactory. In 
some cases there has been struggling ; in one child an epileptiform con- 
vulsion occurred during the induction of ansesthesia ; in no case, except 
the one above reported, have there been alarming cardiac or respiratory 
symptoms. The method has been to spray the chloride of ethyl upon 
gauze held over the patient’s nose and mouth, and the number of such 
anresthetizations has been about one hundred. 

This case is not reported to condemn ethyl chloride or emphasize its 
dangers, for it can hardly be held entirely responsible for the fatality ; 
the result might have been the same with any other anassthetic. The 
statistics of general ansesthesia with ethyl chloride are given in the 
Journal of the American Medical Association for November 8, 1902, by 
Dr. M. W. Ware, who collected 12,486 cases with one hona fide death ; 
and in the Lancet for April 4, 1903, by Dr. W. J. McCardie, who 
mentions 16,000 cases, collected by Seitz, with one death. 


A CASE OF INFECTION OF THE EPIDIDYMIS AND TUNICA 
VAGINALIS BY THE FRIEDLANDER BACILLUS. 

By Eugene P. Berkstein, M.D., 

ASSISTANT IN THE PATHOLOGICAL LABORATORY OF THE 5IOUNT SINAI HOSPITAL, 

NKW Y'OBK CITY. 

Although the literature abounds in observations of infections by 
the Friedlander bacillus, the number of cases arising in the genito- 
urinary tract is very small. The occurrence of Ihe organism in the 
respiratory tract, as a causative factor in pneumonia, pleurisy, and 
empyema is well known, and its etiological sigificance in certain cases 
of otitis media, meningitis, cholecystitis, and intestinal infection has 
been established. 

Etienne, in an exhaustive article comprising eighty-three cases col- 
lected from the literature, describes instances of primary infection in 
almost every organ of the body. In the genito-urinary tract he describes 
lesions secondary to a septicmmia. 
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In the cases reported by Canon, Clairmont, Brunner, Weichselbauni, 
Howard, and Josserand and Bonnet, the Friedlander bacillus was 
isolated from the kidneys and in two cases from the urine ; but these 
cases were not instances of primary infection, 

Moutt-Saaverdo gives a short account of two cases of cystitis, and 
Shenk describes a case of bilateral salpingo-oopboritis due to the 
bacillus. 

Of more interest are the cases of Halban, Malgaigne and Vauverts, 
and Chiari. In Halban’s case a scrotal hsematocele became infected 
and from the pus the Friedlander bacillus was obtained in pure culture. 
The mode of infection could not be ascertained. Malgaigne and 
Vauverts found the same organism in both spermatic cords and the ure- 
thra in an infection subsequent to an acute specific urethritis. In Chiari’s 
case some doubt exists as to the primary seat of infection. He concludes 
from a study of his case that the c)'stitis was the cause of an ascend- 
ing suppurative pyelonephritis followed b}' a fatal septicsemia. 

When we consider that these few observations represent all that has 
hitherto been seen in the way of infections of the genito-urinary tract 
by the Friedlander bacillus, the following case becomes one of decided 
interest. 

Histoi'y (abstract). The patient, a male, aged fifty-eight years, was 
admitted into the Mount Sinai Hospital on .July 6, 1902, under the 
care of Dr. A. A. Berg, to whose kindness I am indebted for the 
clinical histo^ 3 ^ 

Family History. Negative. 

Previous History. Gonorrhoea at the age of twenty-two years and 
pneumonia at the age of fift 3 ’’-oue years. 

The present history is of three weeks’ duration. At that time his 
right testicle suddenly became swollen, red, and tender. One week 
later the left testicle was similarly affected, Avhile the inflammation of 
the right diminished somewhat in severity. He claims to have had 
no chills or fever. Urination and sexual power normal. There are no 
other facts of importance. 

Physical Examination. The right testicle is hard, and swollen to 
about one and a half times its normal size ; it is not very tender, nor 
is there any fluctuation present. The right spermatic cord is distinctly 
thickened. The left testicle is of the size of a large orange and is very 
tender. The skin over it is glos.sy and reddened. The consistence of 
the tumor mass is hard, except at the lower anterior portion, ^yhere 
fluctuation can be felt distinctl 3 \ The left spermatic cord is of 
the thickness of the index finger. There is no urethral discharge. 
Rectal examination reveals nothing but a slight prostatic hj-'pertrophy. 
On massaging the seminal vesicles a few drops of purulent-looking 
secretion appear at the meatus. On examination gonococci are not 
present. 

The operation, which consisted of incision and drainage of the left 
tunica vaginalis, revealed the following conditions : The tunica vagi- 
nalis is much thickened and filled vrith a y&ry viscid, yellowish pus. 
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The epididymis is the site of numerous small abscesses. The testicle 
appears to be normal. Spreads from the pus show a Gram negative, 
encapsulated bacillus. The cultures will be described later. 

Five days after the operation the right testicle began to increase in 
size, became tender, and showed distinct fluctuation. The seminal 
vesicles also became much indurated and tender. Aspiration of the 
right tunica vaginalis yielded the same viscid, yellowish pus. 

At the second operation the right tunica vaginalis was incised and 
drained. A large pelvic abscess was found on the left side. This 
was evacuated by an incision just above the left Poupart ligament, 
and a counter-incision was made in the perineum. About fourteen 
ounces of non-odorous, yellowish pus was evacuated. The left sper- 
matic cord was also incised, and pus, similar to that previously 
described, was obtained. 

It is unnecessary to go into the further clinical history of the case 
except to state that the patient made an uneventful recovery. 

The urine, which contained many pus cells and a few granular casts, 
was not examined bacteriologically. The finding of the Priedliinder 
bacillus in it would not have been of much significance, as it might 
have been infected from the epididymis. 

Bacteriological Examination. The findings in the pus obtained at 
the different operations are all identical. The organism is a non- 
motile, facultative anaerobe. Spores and flagella cannot be demon- 
strated. 

The spreads show a rather short, plump. Gram negative bacillus 
with rounded ends, surrounded b}'^ a broad capsule, which is well 
demonstrated by the ordinary methods for staining capsules (Welch 
and Weichselbaum) and by the writer’s modified Gram stain, which 
is very well adapted for the demonstration of capsules.’ There is a 
tendency here and there for the organism to grow in short chains. 
There is no decided variation in the size of the organisms. 

Agar Plates. Macroscopically the superficial colonies are more or 
less rounded in shape, well elevated above the surface, and show a 
sharply defined edge. They are rather grayish-white in color, mucoid 
in appearance, the surface being glossy. The deeper colonies are small,' 
round or oval, pale yellow or yellowish-gray in color. 

On microscopic examination the superficial colonies are of a yellow- 
ish-gray color, almost opaque in the centre, and more transparent 
toward the periphery. The edge is regular and well defined, and the 
colony as a whole is of a homogeneous structure. The deep colonies 
are round or oval, of a deep-brown color, with a distinct edge. The 
colony is finely granular and quite opaque. 

Surface inoculations on agar show considerable growth in the form 
of rather diffuse mucoid colonies, which adhere rather tenaciously to 
each other, being drawn into long threads when an attempt is made to 
remove some of the colonies with a platinum loop. 

Stick, cultures in agar show the growth along the entire puncture, 
with a diffuse, thick growth over the surface. 

’ Tbe writer’s method is as follows; AUer fixing the specimen, it is stained with anilin- 
water-gentian-violet for thirty seconds: the Gram solution is then used for twenty seconds; 
alcohol until complete decolorization ensues. The specimen is washed in water, and is then 
counter-stained for thirty seconds with a 12 per cent, aqueous solution of fuchsin (made from a 
saturated alcoholic solution). 
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Gelalm Stick OicUures. Growth along the entire puncture, and 
diffuse growth on the surface; no gas formation or liquefaction of 
medium. 

Bouillon. Diffuse marked cloudiness, with slight sediment at the 
bottom of the tube. Considerable scum on the surface. 

Glucose-agar Stick Cultures. Numerous gas bubbles within six hours. 

Glucose-houillon (0.5 per cent.) and Saccharose-bouillon (0.5 per cent.). 
Diffuse cloudiness ; slight sediment ; no scum formation ; distinct acid 
production in twelve hours. Lactose-bouillon (0.5 per cent.). Growth 
less marked. 

Fermentation Tubes. Glucose-bouillon. Growth in the branch and 
in the bulb ; acid production marked ; gas formation. 

Saccharose-bouillon. Growth in the branch and bulb ; very marked 
acid production ; more than twice as much gas formation as in the 
glucose medium. 

Lactose- bouillon. No growth in the branch ; slight growth in the 
bulb with alkalinity production. 

(All stock bouillon sugar-free. Glucose, saccharose, and lactose 
media contain 0.5 per cent, of the respective sugars.) 

blilk. Distinct acid production ; no coagulation, even after thirty 
days. 

Indol. Moderate reaction on the fourth, fifth, sixth, and seventh 
days ; more marked on the eighth day. 

Potato. Heav 3 % prominent, yellowish-gray mucoid growth ; gas 
bubbles on the surface. 

Serum-agar. Very marked growth; more abundant than with 
ordinary agar. No precipitation; no gas formation. 

On the sugar-serum-agars (devised by Libman) there is a very heavy 
growth. Precipitation on the glucose and saccharose media with gas 
production, but none on the lactose medium. 

Serum Reactions. The patient’s blood gave no reaction with the 
organism, either in the form of threads or of clumps, when tested in 
weak and strong dilutions. 

Animal Experiments. Intravenous and intraperitoneal inoculations 
into rabbits were without apparent effect. Guinea-pigs invariably 
succumbed within twenty-four houre after intraperitoneal injection, 
and a very marked general peritonitis, from which the organism Avas 
recovered, was always found. 

It is evident, from the description which precedes, that the organ- 
ism found in our case is a typical Friedliinder bacillus. It is of 
interest to note that the organism is more active in splitting up sac- 
charose than it is in splitting up glucose, and that lactose is not at all 
affected. It has been our experience in the laboratory that this prop- 
erty is quite characteristic of a number of members of the Friedlander 
group. The presence of a positive indol reaction is in accord with the 
work of the later investigators. The absence of agglutination or th read 
formation in the serum test is a rather striking phenomenon in so 
marked an infection. The point of invasion of the organism remained 
undiscovered. The moderate severity of the case clinically Avas in 
striking contrast to the severitj' of the infectious process. 
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A CASE OF THE EPIPHENOMENA OF DIPHTHERIA 

ANTITOXIN. 

By James P. Marsh, M.D., 

SURGEON TO THE SAMARITAN HOSPITAL, TROY, N. Y.; SURUEON TO THE TROY ORPHAN ASYLUSt. 

It has come to pass that in the ordinary practice of medicine the 
giving of an injection of antitoxin in a case of diphtheria is regarded 
as about devoid of all danger. It is true that most of us have occa- 
sionally seen a mild urticaria — coming on about forty-eight hours after 
injection — follow the use of the medicament. A still smaller number 
of practitioners have seen joint stiffness, endocardial murmurs, and 
atypical symptoms of acute rheumatism develop anywhere from seven 
to fourteen days after injection. A few will remember, in a hazy 
way, of a few cases having been reported in the early days of antitoxin, 
wherein the reporters attributed the rapid and sudden death of their 
patients to the antitoxin ; but so many times has the remedy been used 
without mishap that these cases have come to be looked upon as coinci- 
dences. 

It is, therefore, my purpose in placing the following case on record 
to call the attention of the profession to the fact that the injection of 
antitoxin is once in a great while followed by alarming symptoms. 
It is not to be a doubt cast upon the efficacy and great value of anti- 
toxin, which has now been abundantly proven, but a protest against 
looking upon an injection of antitoxin in the same light as a hypo- 
dermic injection : 

On December 14, 1902, Miss W., aged thirty-nine years, and a 
matron by occupation, noticed that her throat was sore. This condi- 
tion continued, gradually increasing in severity, until the 18th, when 
she went to bed, and I was called to see her. A clinical diagnosis of 
diphtheria was easily arrived at, and arrangements were made to 
give an injection of antitoxin on the 19th. 
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There was nothing in the famil}’- or personal history of the patient 
which is worthy of mention. 

At about n ,30 a.m. of December 19th I injected into the subcu- 
taueons tissue of the back of this patient the contents of a bottle 
labelled: “ N, Y. State Department of Health. Diphtheria Antitoxin, 
1500 units of Antitoxin, op. Ho. 1111 A 7. An ‘ 02/ ” and immediately 
took my departure. 

About ten minutes after receiving said injection the patient was 
taken suddenly with a feeling like sulphur fumes in the bronchial 
tubes, and could not breathe. She is said to have at once become veiy 
much cyanosed and semicomatose, and, in fact, her attendant thought 
that she was in artieulo mortis. The patient says that at this time she 
felt a “ numb” feeling extend over her bodj’- and that she could not 
see anything in the room. Next there developed a severe pain in the 
epigastric region, and the patient vomited, and immediately thereafter a 
severe itching, stinging rash came out all over the body. As the rash 
appeared the other symptoms passed away, and the whole process had 
lasted up to this time about fifteen minutes. 

I reached the bedside of the patient about one and one-half hours 
after the injection of antitoxin had been administered, and found her 
suffering from a universal urticarial rash, the conjunctivse excessively 
swollen and injected, so much so as to interfere markedly with the 
action of the lids. 

It took about thirty-six hours for this rash to entirely disappear, and 
the patient’s convalescence was very rapid and uneventful. The action 
upon the tonsillar membrane was very marked and energetic, the 
whole having disappeared in twenty-four hours. 

When questioned this patient told me that she bad always noticed 
that while driving behind a horse her eyes would run and that she 
would be affected by uncontrollable sneezing attacks, and that when 
she was a young woman she repeatedly had to desist from harnessing 
her horse because of these attacks. 

From a careful questioning of the attendants on this patient I am 
convinced that this case came very nearly being fatal, and had the 
dose been larger death would have certainly occurred. 

I am equally clear tliat the symptoms are not due to the antitoxin 
per se, but to an idiosyncrasy on the part of this patient to contact with 
a horse or anything derived from that animal. 


A CASE OF PROBABLE PRIJIAEY CARCINOMA OF THE LUNG, 
By Arthur Bremkex, M.D., 

OF SPKI.N’G GROVE, ILL. 

Whire in the service of Dr. Bayard Holmes he placed before me 
the following history of a case which he had .seen with Dr. I. C. Anker 
aud Dr. Robert H. Babcock : 

Mrs. B., aged fifty 3 ’ears, came under the care of Dr. Anker on 
November 30, 1901. She had been previously under the care of an- 
other physician, complaining of pain in the left chest, and this jdiysi- 
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cian had repeatedly made physical examinations of the chest and had 
assured her that there was nothing wrong with the lungs or heart. She 
still felt this pain for which she had consulted the first physician, and 
it was sharp enough to give rise to uneasiness in her mind, but gave 
her no pain or anxiety between the attacks of coughing. 

Dr. Anker found a woman, aged fifty years, mother of several chil- 
dren. She had ceased to menstruate ten years ago. She had had no 
discharge from the uterus and had considered herself during all this 
time a well woman. She weighed 120 pounds, had brown hair with 
very little gray, and was in every way a well-preserved woman. Upon 
the first examination Dr. Anker detected an area of relative dulness in 
the lower part of the region of the left lung. He suspected tubercu- 
losis and attempted to get an examination of sputum, but she had none. 
He saw her repeatedly during the following three months, during 
which time the patient continued to use acetanilid in five-grain doses, 
three or four times a day, to relieve the attacks of pain which she con- 
tinued to suffer. During the last of January, 1902, the whole lower 
half of the left lung seemed to be flat, and the heart seemed to be 
pressed toward the right. Early in March Dr. Robert Babcock saw 
her in consultation with Dr. Anker, and found all the physical signs 
and conditions which Dr. Anker had recognized. He believed that 
the lung was surrounded by a solid, fibrinous effusion, and that the 
heart was so displaced that the apex was almost exactly in the middle 
line. Upon a second visit to her Dr. Babcock suggested the possibility 
of some fluid exudate at the base of the left lung. On account of his 
inability to make a diagnosis he recommended that aspiration be under- 
taken. During all of the time the patient had been under the care of 
Dr, Auker she never had a temperature above 100’ F., and only occa- 
sionally a pulse below 100; the pulse ranged between 100 and 110. 
The urine was repeatedly examined and gave no evidence of abnormal 
constituents, except in the three or four weeks previous to my visit 
there was a distinct increase of bile pigment. During the last three 
weeks the stools were found to be white or clay-colored and free 
from bile, and in the last four months she has been persistently con- 
stipated, and during the last three weeks she has been obliged to have 
a little heroin to relieve the cough which has troubled her. For three 
weeks she has complained of indistinct abdominal disturbance and dis- 
tress in the upper part of the abdomen. This pain was relieved by 
pressure of her hands or arm. On March 19th I saw her with Dr. 
Anker and Dr. Kitterman. It was in daylight, and she gave the 
impression of a woman who had been moderately sick. She was some- 
what thin, weighing about 112 pounds. Her complexion was not good, 
but was not cachectic, and there was a slight trace of jaundice in the 
conjunctiva. She was suffering from dyspnoea and could only speak 
in short sentences, broken by rapid breathing. Her lips were blue, but 
there was a distinct flush on her cheeks. Her pulse was 120 when first 
taken. She had just had a dose of acetanilid. The pulse presented no 
unusual character and was found to be approximately the same at 
both wrists. After removal of the clothing her chest showed a distinct 
bulging toward the left side. The heart’s apex was readily recognized 
at about the midsternal line. There was distinct curvature of the spine, 
apparentU’^ due to the distention of the left chest. The liver was readil}’ 
recognized, extending two finger-breadths below the costal arch. The 
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abdominal muscles were fixed and rigid. The area of tympany of tbe 
stomach was 1,5 inches above the umbilicus and certainly not greater 
than normal. The upper part of the area of the left lung from tbe 
apex to the attachment of the diaphragm below was absolutely flat 
except for an inner strip near the vertebrae behind and the sternum in 
front. This area was also devoid of respiratory sounds and without 
fremitus or vocal transmission. The inner margin next to the sternum 
and vertebras gave slight respiratory sounds and slight vocal transmis- 
sion, but no fremitus could be felt. Percussion and auscultation of 
the right chest were practically normal, or if abnormal they were 
puerile or exaggerated. The area of cardiac dulness extended two 
and a half inches beyond the middle line toward the right and upward 
for a distance of three inches. 

The patient’s temperature at this time was 99° F. and had been 99.5° 
P. in the morning. Her urine had been examined this day, giving no 
abnormal constituents except an unusually large amount of bile. She 
had slept moderately well during the night. Her bowels were moved 
b}^ saline cathartics ; the stools were cla^^-colored. She had no diffi- 
culty in swallowing, but was obliged to eat slowly on account of the 
dyspnoea. 

Gn withdrawing a drop of blood for examination, it appeared to be 
very dark colored and venous. It flowed readily enough. The count 
gave 15,000 leucocytes per c.mm. No red count was made nor was 
hoemoglobin estimated. 

After removing a local application from the left side of the chest the 
skin was scrubbed and local anjesthesia produced by injecting a dilute 
solution of cocaine into the skin and deep tissues of the chest wall. A 
trocar about 1 mm. in diameter was introduced between the fourth and 
fifth ribs in the axillary line. Before the trocar was removed a bloody 
serum began to pour out between it and the cannula. After withdraw- 
ing the trocar eight ounces of fluid were collected in a clean glass for 
examination, and afterward thirty-two ounces were allowed to run out 
in an intermittent stream after contraction of the abdomen and upward 
compre-ssion of the diaphragm. The patient was in a sitting position 
during this operation. After the stream began to flow more slowly the 
cannula was removed for fear of introducing infection. The patient 
immediately improved in voice and respiration after this fluid had been 
removed. The heart was found to have moved at least one inch toward 
the left, but there seemed to be no increase in resonance over the left 
lung. The ape.x was especially flat. 

Three weeks later the dj'spnoea had returned and the Bunsen pump 
was used to empty the left thorax again; but, naturally, the amount of 
fluid removed could not be determined. When the vacuum became 
considerable the patient complained so much of pain and cardiac dis- 
tress that the operation was arrested. The findings were the same as 
before. Examination of the fluid showed : specific gravity, 1025 ; reac- 
tion alkaline ; urea, 0.2 per cent. ; a large amount of albumin, a few 
leukocytes, mostly lymphocytes, and erythrocytes 8400 per c.mm. After 
this no further attempt was made to secure expansion of the lung. The 
patient died August 31st, and the autopsy was made by Dr. Anker: ^ 

Left pleural cavity contained about three pints of thick, bloody fluid 
of a brownish-red color. No adhesions were present. The left lung 
was about the size of two hen’s eggs. The upper portion or lobe was 
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very friable and bloody ; the lower portion was rather hard to the 
touch and contained considerable blood. The parietal pleura was 
smooth and glistening. No enlarged lymph glands were found in the 
mediastinum. 

The parietal and visceral pleurae of the right pleural cavity were 
smooth and glistening. There were no adhesions. No enlarged lymph 
glands were found. The Inng was about one-third the normal size. 
Small white miliary nodules were seen in the visceral pleura. 

The apex of the heart was in the sternal line. There were no adhe- 
sions. No further notations were made. 

The aorta was bound to the surrounding structures, particularly to 
the posterior wall of the thorax, and appeared to be atheromatous. 

The diaphragm was thickened throughout, but more particularly on 
the left side, and it could plainly be seen that the thickening was due 
to the neoplastic invasion. The aorta, diaphragm, and heart were 
bound together apparently by the tissue that caused the thickening of 
the diaphragm. No adhesions were found in the peritoneal cavity. 
The peritoneum was smooth and glistening and no fluid was found in 
the peritoneal cavity. The omentum was uniformly thickened, some- 
what nodular, and showed small areas of fat. The liver was apparently 
normal in size and outline. The gall-bladder presented no adhesions. 
It was greatly distended with a translucent material. Its walls appeared 
slightly thickened. There were no adhesions about the stomach, no 
tumor in the pylorus, and no enlarged lymph glands about it. The 
Intestines, spleen, pancreas, and kidneys were examined and showed no 
apparent anatomical changes. 

I made the pathological studies which follow and such drawings as 
illustrate the findings in a large series of sections stained by various 
methods : 

A section from an area of consolidation including the margin of the 
lung shows irregular islands of epithelial cells. These cells are separated 
from each other by a connective-tissue stroma, rich in well-staining 
connective-tissue nuclei. Finger-like projections of the stroma are 
seen everywhere. The arrangement of the cells in the groups is always 
more or less characteristic. The outer layer of cells or those in contact 
with the stroma are cylindrical, while the others or those lying internal 
to this layer are more or less irregular in outline, and they vary in size. 
As we reach the periphery of the tumor an entirely different picture 
presents itself. Here it attains the type of a cystoadenocarcinoraa 
(Figs. 1 and 2). The cyst-like spaces here are lined with a single layer 
of columnar epithelium. An amorphous eosin staining material fills 
these spaces, in the meshes of which roundish cells are occasionally 
seen, about the size of large lymphocytes. These stain faintly with 
hEematoxylin. This amorphous material is seen now and then in the 
large masses of epithelium in the deeper parts of the tnmor (Fig. 1). 
The nuclei of the tumor cells vary somewhat in size and shape. They 
usually stain well with htematoxylin and show nucleoli. Degenerative 
changes in these cells occasionally appear, especially in the large masses 
of epithelium. Karyokinetic figures are met with. The bloodvc-ssels 
in this area show proliferative changes in the intima, apparently endar- 
teritis obliterans, in many cases occluding the lumina. Black pigment 



1024 BREMKEK; CABCIJvOMA of the lvko . 

Fig. j. 




:*T-> -1 

\<2f= i:--' 

It.f'G) .5.. 





■« ' 't- 'I. , r«' >j • ■■ * « V - » " fO . ,»v '*S ' i 

P . - -■- ■^.;f g--4v' ' ^ -fev x~'- c-'.V - ■ .->■ 

- • '-: ^ V' i •'" '■’• '.■■ 

Ct^^ ^ ^ • •'V. -•••-•' 

' .. .^V;5::. -. e.V 

• V^: - ^v 



;.-■ f 

■’ 


'' ' > ► ' •.. • ■'• 

I «'> •• ■ it-i . s':, • ■ 

•• ‘ •; vs: t- ^ '..v ' ' ■r;’ 

- : t% .:.'•» •?•<. . -A' ■- : 

' ft- '■•.,•,. >•’•.♦• .-■!•■■ : ■ 

- '• . .'l ' ■<’■ ' •'’' •’’• ■ ‘ 

... ..'v.-. *.*'.%v;', •, >, f-’;? .*■; ., - .'S-. 

"• '■/'■! ■•'■:- ' -r'-'ro' 

• V -f ® •> ■ -V. • _ «3 i,-;? h' 


-fV - • 


Dniiving from tumor in left lung, from the most solidified portion, showing tlie chtirnctorisllcs 
of carcinoma. Oc, 4, obj. 7. Lcitz. 


Fig. 2. 
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Drawing from n section of tumor in left Inng at its pleural periphera, showing cysloadeno- 

carcinoraa. Oc. 4, obj. 7, rx>Ilz, 
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is sometimes found in the stroma, and is deposited in moderate amount 
around the bloodvessels. Small round-cell infiltration is found every- 
where. 

A section of lung in the vicinity of diffuse consolidation shows in a 
general way the same findings — adenocarcinoma. In this region the 
alveoli are in many places filled with cylindrical epithelial cells. A single 
layer of tumor cells lines the alveolar wall. Many transverse sections 
of bloodvessels are met with ; they are mostly empty. Around many 
of them (especially around the larger ones) the invasion of the tumor 

Fig. 3. 
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Drawing from solidified area of lea lung, showing irregular channel, whieh In all probability 
is a bronchus, containing finger-like projections of epithelium. Oc. 4 , obj. 3, Leilz. 


cells into the adventitia is to be seen. Small bronchi are observed ; 
their lining epithelium is usually intact. Peribronchial round-cell 
infiltration, which many times extends through the entire wall of the 
bronchus and impinges on the lumen displacing the epithelium, is often 
recognized. Lying in the meshes of the invaded lung, surrounded with 
the tumor cells, is to be seen an irregularly outlined channel, appearing 
as though it were compressed by the surrounding mass. In the wall 
of this channel are rather oblong nuclei, which stain fairly well with 
luematoxylin and appear to be granular. From their size and general 
appearance one would say they were muscle nuclei, and would come to 
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the conclusion that the channel was a bronchus. lYithin the lumen 
we see epithelial cells, which are more or less cylindrical and simulate 
those normally found lining a bronchus. There is more than one layer 
of these cells in places. Extending into the lumen of this channel one 
sees what appears to be a proliferation of these cells into finger-like 
projections. In one corner a mass of these lie, seemingly unattached 
to the wall (Pig, 3), A channel corresponding in its histological 
appearance to the one above described is seen in a part of the lung 


Fig. 4 . 





Drawing from leU lung remote from diflu.se infiltration, showing transverse section of bronchus 
with a papillary node projecting into its lumen. Oc. <1, obj. 7, Lcitz. 


remote from the diffuse infiltration. It is irregular in outline and lies 
beside a bloodvessel. It is probabi)’- a bronchus. A distinct papillary 
node, lined with cylindrical cells, is seen projecting into the lumen. A 
direct connection with the wall is demonstrable (Fig. 4). 

A section of lung remote from consolidation shows a tendenc}’ to 
peripheral distribution of raetastases. It shows also how the alveoli 
are invaded, some being only partially filled, while others are filled to 
distention. Those alveoli tiiat are not invaded by the lumor cells are 
usually markedly distended, giving the picture that is seen in emphysema. 
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Throughout this area is seen desquamation of the alveolar epithelium. 
These desquamated cells are always filled with a brown pigment. 
Lymph spaces in the alveolar septa and subpleural lymph spaces are 
occasionally distended with lymphocytes and black pigment. The blood- 
vessels in^ this section are always filled with blood. The picture of 
endarteritis is present in many of them. 

Fig. 5. 
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Drawing from bloodvessel in right lung, showing proliferation of endothelium in a tumor-like 
manner, simulating the picture of endothelioma. Oc. 4, Leilz. 

A section from the right lung shows peripheral metastases into the 
alveoli. The cells usually form but a single layer arouad the alveolar 
wall. Small areas of pneumonia are occasionally seen in the right lung. 
Pigmented desquamated alveolar cells are found throughout. The blood- 
vessels are always engorged with blood. Here, as in the left lung, endar- 
teritis obliterans is present. Nodes of proliferated endothelium extend 
into the lumen and divide the vessel into two channels. Near the margin 
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of the lung is seen a relatively large bloodvessel, with a rather thin wall 
for so large a lumen (Fig. 5). The entire vessel is filled with a tumor- 
like mass apparently springing from its endothelial lining. It is attached 
at the lower margin. The endothelial cells that have proliferated have 
produced the picture of an endothelioma. Brownish pigment is present 
in the central portion, illustrating beautifully complete organization of 
a thrombus. Perivascular lymph spaces in this section are occasionally 
filled with the tumor cells. 

The tumor in the omentum attains throughout more the tj'pe of 
a cystoadenocarcinoma. The cyst-like spaces are larger, some being 
entirely empty, while others are filled with an amorphous eosin staining 
material. The stroma is here composed of a more delicate framework, 
and gives the general appearance of lymphadenoid structure. In many 
places small distinct openings are seen always lined with endothelial 
cells. Some of these openings are filled with lymphocytes, others are 
empty, and many are filled with tumor cells. The stroma is densely 
infiltrated with lymphocytes. Here and there are small areas of fat 
cells, around which there is always a dense leukocytic infiltration. 
Between the fat cells there are rows of infiltrating tumor cells. The 
bloodvessels here usually have thin walls and otherwise appear normal. 
The}’^ do not show the changes observed in the bloodvessels of the lungs. 
They are usually distended with red blood corpuscles, but no thrombus 
formation. Perivascular leucocytic infiltration is everywhere to be seen, 

A section through the thickened diaphragm shows that the thicken- 
ing is entirely due to the neoplastic invasion. The tumor is seen at one 
point penetrating the muscular tissue from one surface to the other — 
adenocarcinoma displacing the muscle fibres. Isolated muscle fibres 
are present in the new-growth. In its progress through the diaphragm 
the tumor has produced a pressure atrophy of the muscle fibres. Many 
fibres are less than one-third their normal size. Leukocytic infiltration 
is present in a moderate amount throughout the section, especially sur- 
rounding the invading tumor tissue. 

The liver shows no changes aside from a moderate degree of fatty 
infiltration and deposition of a brown pigment in the liver cells. The 
nuclei stain well everywhere with hmmatoxylin. 

The gall-bladder specimen was lost, but showed no changes anatomi- 
cally. 

Sections of lung and the tumor in the omentum were stained by 
Weigert’s method for elastic fibres. These sections show plainly that 
the elastic fibres have extensively proliferated. Everywhere through- 
out the section from an area of consolidation in the lung the heavy 
bands of connective tissue forming the stroma are rich in elastic fibres. 
That the alveolar wall forms in many places the stroma of the tumor 
is now verj”^ evident, as the elastic fibres normally present still hold their 
general appearance in the alveolar septa. 

The omental tumor shows the absence of elastic fibres e.xcept in the 
bloodvessels and their immediate vicinity ; only rarely do they extend 
into the stroma, and when fibres are thus seen they are very thin. 

That the elastic fibres proliferate in the process of endarteritis oblit- 
erans is plainly shown ; a very fine fibrillary network of elastic fibres 
is seen branching from the internal elastic lamina and extending into 
the thickened intima for some distance, but nowhere does it reach the 
extreme inner margin. 
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The tumor-like proliferation of endothelium described as occurring 
in the right lung does not present the same picture, but shows that the 
elastic fibres have not proliferated to any considerable degree. 

The autopsy and the microscopic study show the source of all the 
clinical symptoms and findings. The only question left to answer 
is, Where and how did this tumor originate? The history of- this 
case does not show any previous disease of the lung or bronchi with 
subsequent scar formation, such as tuberculous or syphilitic ulcers, 
the scars of which are supposed to be predisposing factors in the 
etiology of bronchial cancer. The duration of the disease was rather 
long — almost two years, if we assume that the first symptoms were due 
to cancer. The character of the epithelium of the tumor is such that 
it may have originated from a bronchus, and in one place I have 
described a node projecting into the lumen of a bronchus, which may 
have been the origin of the tumor. This is not certain, however. 
There is no evidence of carcinoma elsewhere in the body except the 
thickening of the diaphragm, which is due to carcinoma, and the tumor 
in the omentum. Such a tumor could not originate in the omentum. 
Taking into consideration the fact that no tumor was found in the 
stomach, liver, pancreas, kidneys, and intestines, and that the symptoms 
from the start were directly referable to the left lung, where the tumor 
was found, I believe we have sufficient evidence to say that this is 
probably a primary cancer of the lung. There is no likelihood that it 
was secondary to a tumor which remained dormant during the two 
years of her sickness. Primary carcinomata of the lung are rare, but not 
exceptional. In reading the literature there are perhaps more than 
seventy-five well-reported and credible primary carcinomata of the 
lung. The symptoms, course, findings, and general picture of this 
case correspond with those reported by other observers. This case is 
reported because it has considerable clinical and pathological interest, 
and in the hope of encouraging fuller reports of such exceptional cases. 


THE MOVEMENTS OF SUPERIOR INTERCOSTAL MUSCLES IN 

HEMIPLEGICS. 

By L. Pierce Clark, M.D., 

CLINICAL ASSISTANT IN NERVOUS DEPARTMENT, VANDERBILT CLINIC (COLOMBIA COLLEGE), 

OF NEW YORK. 

The present accepted opinion of the respiratory movements in 
hemiplegics is well stated by Gowers,' who says that “ The two sides 
of the thorax move equally in ordinary respiration, but if the patient 


I Diseases of the Nervous System, vol. il. p. 75. 
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takes a deep breath and brings into action the extraordinary muscles of 
respiration the half of the thorax on the paralyzed side often expands 
less than the other. Thus, some muscles are completely paralyzed, 
others are merely weakened, others are apparently unaffected.” 

These rules are based upon the well-known Broadbent hypothesis, 
that.bilaterally acting muscles are represented bilaterally in the cerebral 
cortex. There is a failure to note, however, that the movements on 
the sound side in extraordinary respiration are always greater, which 
modifies Broadbent’s hypothesis so to state that even bilaterally acting 
muscles, although represented bilaterally, are represented contralat- 
erally to a greater degree. 

In 1895 Hughlings Jackson* stated that the superior intercostals 
play a more or less constant role in the syndrome of hemiplegics, con- 
trary to the universally accepted opinion as given in quotation from 
Gowers. He believed that in ordinary or automatic respiration the 
amplitude of superior intercostal movements was greater on the par- 
alyzed side than on the other ; while in volitional (cerebral) movements, 
such as that of forced conscious or extraordinary respiration, the usual 
law of greater movements of the sound side would be found. To sub- 
stantiate this he reported observations on twenty-eight cases of old and 
recent hemiplegics, in which the greater number of cases (eighteen in 
twenty-eight) proved the accuracy of his theory. 

Recently I had opportunity to re-examine some cases that were 
thought to negative the law, but after giving considerable attention to 
the necessary technique I found they were no exceptions to the law. 
I have furthermore examined 161 cases of hemiplegia in the Craig 
Colony, in hospitals, and at the Vanderbilt Clinic of this city, to 
make certain the constancy of this respiratory symptom in hemiplegics. 
The value of the sign if present in all destructive capsular lesions is 
obvious, I examined 120 consecutive cases of the series of 161, and 
the remainder were made under my direction.^ 

As a result of this clinical study I found the sign uniformly present 
in all without any apparent relationship to age, character, duration, or 
severity of capsular lesion (aside from its being hemiplegic in range). 
The double change (first, overaction on paralyzed side in automatic 
respiration, and the second shown in the converse in extraordinary or 
volitional respiration) was very marked in some and very slight in 
others; the difference, however, was only one of degree. In all cases 
the symptom can be detected by palpation, and in most cases even by 
inspection alone. 

The explanation for the phenomenon is as follows : In destructive 


' Lancet, February 23, 1S95, Neurological Fragments, No. 15. 

- I am particularly indebted to Drs. Witmer, Young, Palmer, and Shanahan for a.'sistance in 
collecting data for this clinical report. 
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lesions of the internal capsule causing paralysis, hemiplegic in char- 
acter, the cortical inhibitory control over the medullary respiratory 
centre of the paralyzed side is destroyed in greater part, at least, much 
more so on the hemiplegic side than to that centre presiding over the 
sound side ; in consequence of this withdrawal the uninhibited medullary 
centre overacts in automatic or ordinary respiration, hence the excess 
movements on the paralyzed side. But in forced conscious or volitional 
(cerebral) respiration the movements of the thorax on the opposite 
sound (or nearly so) side are greater.’ 

As to the location of the inhibition centre for respiration in the cor- 
tex, W. G. Spencer^ has demonstrated by electrical stimulation of the 
cortex in monkeys that slowing and final arrest of respiratory rhythm 
was produced by excitation of the cortex just outside the olfactory 
tract, in front of the point where it joins the temporosphenoidal lobe, 
and the nerve fibres from this region run in a parallel direction with 
fibres of the olfactory limb in the anterior commissure ; after decus- 
sating here the tract is continued backward on either side of the in- 
fundibulum into the red nucleus below and external to the aqueduct 
at a plane of the exit of the third nerve. Therefore, we must have a 
destruction of this centre or its tract in the capsular lesion which results 
in automatic overaction of superior intercostals on the paralyzed side. 
(The many interesting speculations relating to the connection between 
the sense of olfaction and that of cortical respiratory inhibition are at 
once suggested.) Furthermore, it should be noted that Spencer’s valu- 
able and carefully conducted experiments show an acceleration centre 
which must remain intact and operative in the hemiplegics. In locat- 
ing the last-named centre in the monkey’s cortex he demonstrated 
that increased action or respiratory acceleration resulted by electrical 
stimulation of the posterior portion of the sensorimotor area of the 
cortex. Fibres from this centre were followed back just below the 
lenticular nucleus where it borders on the outer and ventral portion of 
the internal capsule; they run at first external and then ventral to the 
motor portion of the internal capsule, and so reach the tegmentum. 
The tract from the two sides meet in the interpeduncular gray matter 
at the level of and just behind the exit of the third nerve. The exact 
manner in which these cerebral tracts join the respiratory nucleus has 
not yet been determined either experimentally or pathologically. 
Even the motor cerebral distribution to the third, fourth, sixth, ninth, 
and tenth has not yet been worked out. But that they possess as 
definitely a cerebral supply as the remaining cranial nerves may be con- 


1 In a later communication Jackson states that inasmuch ns he did not find tlie symptom 
present in every case there were many difficulties to the acceptance of the hypothesis for even 
some cases of hemiplegia. 

- Lancet, December 16, 1899. 

VOL. 126, NO. 6.— DECEMBER, 1903. 
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jectured. Barnes' has recent!}' suggested that the cerebral motor sup- 
ply to the ninth and tenth cranial nerves may be through Pick’s bundle, 
a course which, if true, must be entirely different from that given by 
Spencer’s respiratory tract. 

Of Spencer’s two centres the inhibitory one is anterior and internal, 
and consequently its damage would be expected in vascular lesions, 
especially of the middle cerebral artery affecting the integrity of the 
capsular fibres, while the acceleration centre is posterior and external 
to the capsule and might easily remain unimpaired." On the whole, 
Spencer’s work explains the new respiratory symptom in hemiplegics. 
The fact that the superior intercostals of the paralyzed side are enervated 
through cerebral fibres ending on spinal centres in the anterior horns of 
the cord, and the more or less marked damage of the same will account 
for the general motor loss of volitional acts on the hemiplegic side. To 
further substantiate the anatomical fact of a double enervation of the 
intercostals, Jackson has suggested also that the increased respiration 
in early stages of surgical anesthesia is owing to impairment or loss 
of function of Spencer’s cortical arrest centres. I have seen one case 
of double hemiplegia (paralysis on the two sides occurring three day’s 
apart) in which there was typical acceleration of respiration so marked 
in degree that the house physician noted the patient appeared as 
“ though going under an anasthetic.” Another case of double hemi- 
plegia did not show this (since the lesion on the two sides was sustained 
several years apart and adaptation to the first lesion had taken place 
before the second occurred). The respiratory symptom was present on 
the side most paralyzed, although it was slight, as would be expected, 
lu the status epilepticus increased respiratory frequency is commen- 
surate with the degree of general cerebral exhaustion, an analogue of 
general ansesthesia so far as the inhibitory power of the cortex is con- 
cerned ; finall)', Cheyne-Stokes respiration occurs frequently in status 
without prognosis being so grave as in the other conditions of its 
occurrence. 

The principle underlying the respiratory sign has a wider application 
than was first thought ; it may be demonstrated in any and all muscles 
bilaterally susceptible of both automatic and volitional movements. It 
occurs in the seventh cranial nerve in volitional and emotional acts, 
where it is Avell known that a slight movement is more conspicuous on 
the parts paralyzed on the affected side, Avhile a strong one is far less 
in degree. It also occurs in the action of the third division of the fifth 
nerve (masseters), and in the act of swallowing, the function of the 
ninth cranial. 

> Brain, Winter Number, 1902. 

‘ It is just possible that the nccclemtor centre may be involved in those very lostcrior lesions 
of the capsule and thus ncKntive the law in rare cases, but 1 have not seen such a case as yet. 
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In many cases it is possible to demonstrate definitely by palpation 
the inclusion of all chest muscles on the paralyzed side in the new 
phenomena noted alone for the superior intercostals. I am certain 
more careful means for detecting this slight difference will show that 
all the so-called muscles of ordinary respiration enter the hemiplegic 
syndrome. Jackson mentions one case illustrating this fact which was 
observed by him. 

The necessity for accurate confirmation of the exact location of 
Spencer’s two respiratory centres by means of degeneration experiments 
and the coume which tracts take from such centres to the respiratory 
nucleus in the medulla is obvious. 


A NOTE ON THE FOOT OF THE AMERICAN NEGRO.* 

By Albert H. Freiberg, M.D., 

AND 

J. Henry Sohroeder, M.D., 

OF CINCINNATI, OHIO. 

It would appear that the widespread notion of the flatness of the 
negro’s foot had its origin in this country. The bones of the negro’s 
normal foot differ in no regard from the white man’s as far as their 
individual shapes are concerned, excepting that of the os calcis, the 
length of whose posterior process is admittedly greater in the negro. 
Nevertheless, the flatness of the negro’s foot has become, proverbial, 
and has given rise to the saying that “ the hollow of his foot makes 
a hole in the ground.” As a racial characteristic of the aboriginal 
negro, the flatness of the plantar arches has been disproved by Herz and 
Muskat in recent publications. The former has shown conclusively 
in a large number of observations made in Africa that a well devel- 
oped and easily apparent plantar arch exists far more constantly in the 
negro as there found than in an equal number of Europeans. While 
this is doubtless true, there can, on the other hand, be little uncer- 
tainty that the homely observation of the contrary condition in the 
American negro has some basis in fact. Abundant opportunity for 
superficial examination of adult negro feet in this country brings with 
it the impression that flat foot is present in the negro with unusual 
frequency as compared with the white. The present investigation is 
offered as incomplete, in so far as the number of observations is too 
small for binding conclusions, but as being rather convincing in its 
results, nevertheless. 


> Presented to the American Orthopedic Association, Jlay, 1903. 
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There were used as material for the observations herewith presented 
eightj-’-eight feet of adult negroes who were walking patients in the 
wards of the Cincinnati Hospital. A large proportion of them were 
under treatment for venereal disease. Eight of these forty- four were 
women. The men were practically all engaged in heavy laboring 
occupations. Impressions of the feet were taken by the iron and 
tannic acid method. Attention was paid particularly to the flatness 
as shown by the impression and to the condition of the great toe. Of 
this series but 16.2 per cent, of the feet lacked both hallux valgus and 
marked flattening of the arch. Hallux valgus without descent of the 
arch was present in 27 per cent., while marked flat foot was observed 
in 56.8 per cent. Of the cases of flat foot 92 per cent, had accom- 
panying hallux valgus. 

For the sake of comparison a series of impressions of the feet of white 
patients was taken. Their occupations were noted and were found to 
be about the same as those of the negroes. Thirty-four feet were ex- 
amined in twelve men and five women. Of this number 59.2 per cent, 
had neither hallux valgus nor flat foot. Hallux valgus without flat 
foot was present in 35 per cent., while but 5.8 per cent, had flat foot, 
being two cases in both of which hallux valgus was present. It was 
furthermore noted that 41 per cent, of the white feet presented hallux 
valgus, with or without flatness, while in the negroes this percentage 
was 79.5. This frequency of hallux valgus seems of special impor- 
tance, since it may be considered purely as the result of deforming foot 
gear. 

Although, as before remarked, the number of observations is too 
small for definite conclusions, the variation in the figures is quite 
striking. Not only is flat foot much more common in the negro, com- 
paratively speaking, but distortion of the great t(te is relatively twice 
as frequent as in the white. 

In the belief that an interesting comparison would result, impressions 
were taken of the feet of twenty colored children between the ages of 
thirteen and three years. Of the forty feet examined 75 per cent, had 
normal feet ; 25 per cent, had flat foot, of which 80 per cent, wore 
associated with hallux valgus. Hallux valgus was present in 25 per 
cent, of the whole number. 

By far the greater number of negroes in Cincinnati have more or 
less admixture of white blood in them. On this account note was 
made of the color of all the adult negroes examined. There were 
noted as dark 34, as of medium or light color 54, Of those noted as 
dark 53 per cent, had flat foot and 70.5 per cent, had toe valgus. Of 
those classed as medium and light 59 per cent, had flat foot, while 87 
per cent, had toe valgus. It would thus appear that these deformities 
were somewhat more frequent in the lighter colored than in the dark. 
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although the difference cannot be considered great. In fact it appears 
that, considering the small number involved, this difference can be 
ignored. 

Were the number of observations sufficiently large it would seem 
justifiable to draw the following inferences : 

1. Flattening of the arch of the foot is much more frequent in the 
American negro than in his white neighbor. 

2. Hallux valgus is likewise more frequent in the negro than in the 
white American. 

3. The well-arched foot occurs in the American negro with sufficient 
frequency to establish it as the normal. 

4. While flattening of the arch is more common in the negi’O child 
than in the white, the normal foot preponderates decidedly. 

5 . From this it would be fair to conclude that the flat foot of the 
adult American negro has developed after the period of childhood in 
the greater number of cases. 

6. The deforming effects of footwear are much more evident in the 
adult negro than in the white man of the same class. This is shown 
by the fact that decided valgus of the great toe is much more fre- 
quent. 

There require to be explained the cause of the frequency of flat foot 
in the negro child and its increase in adult life. The great frequency 
of rickets in negro children is well recognized, and its manifestation in 
bowlegs and knock-knee is quite familiar. This alone would account 
for a considerable portion of the flat foot in children. However, it 
will be noted that even in these hallux valgus was present in 80 per 
cent, of the flat-footed. This, together with the marked frequency of 
hallux valgus in the adult, would make it seem likely that the effect 
of shoes in distorting the feet is especially marked in the negro, both 
child and adult. This might be explained by the fact that the negro 
foot is wide in its anterior portion, and, therefore, especially prone to 
compression. The length of the heel would, however, seem also to 
merit consideration. It would have the effect of shortening the shoe 
for the forepart of the foot, since it virtually displaces the ankle for- 
ward. 

It would seem that a negro’s foot cannot be covered with a white 
man’s shoe Avith impunity. 

Should future investigation agree with the above findings it would 
become necessary to abandon the idea that a flat plantar arch is an 
hereditary and racial characteristic of the American negro, but this 
condition would have to be regarded, in part at least, as the injurious 
result of shoes of improper construction. 

The excuse for presenting so incomiilete an inquiry is to stimulate 
further research into a question of importance, not only in its purely 
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ethnological aspects, but also as it pertains to the theory of development 
of one of the most frequent deformities of all civilized people. 


Adult negro. Adiill white. Negro children. 


Number of feet esamined .... 

. 88 

31 

10 

Percentage of flat feet .... 

. 56.8 

5.8 

25 

Hallux valgus ivithout flat foot 

. 27.0 per ct. 

35.0 per ct. 

5 per ct. 

AVithout flat foot or hallux valgus . 

. 16.2 

59.2 

75 

Hallux valgus present in . 

. 79.5 " 

11.0 

25 

Of flat feet hallux valgus present in 

. 92.0 

100.0 

80 


STUDIES ON THE ANTAGONISTIC ACTION OF DRUGS. 

By H. D. Haskins, M.D., 

OF CLEVEtAND, OHIO. 

AVITEt AN INTRODUCTION BY TORADD 30LLMAN, JI.D. 

(From the Pharmacological Laboratorj- of Western Reserve University, Cleveland, Ohio.) 

I. Introduction. 

The question whether a drug which excites a given structure can 
remove the effects of another drug which depresses the same structure 
cannot be considered as answered. Recent evidence — as the work of 
J. C. Rothberger' on the antagonism of physostigmine and curare, 
and that of A. P. Mathews^ on atropine and pilocarpine, and that of 
Stokvis® on digitalin and quinine — favors this view, without being 
entirely decisive. Accepting the theoretical possibility that an ex- 
citant can remove the symptoms produced by a depressant, there still 
remains the question whether the excitant really removes the depres- 
sion or whether it only masks it through the excitation. It would 
seem, a priori, that the former can only be the case when the excitant 
prevents the depressant from combining Avith the protoplasm, as, for 
instance, Avhen an alkali prevents the action of an acid. In these cases 
the antagonism is chemical or physical. If, howcA^er, both the depress- 
ant and the excitant combine with the protoplasm, as is supposed to 
be the case when, for example, pilocarpine and atropine act simulta- 
neously, it must be assumed that they both produce their action. If in 
this case no noticeable phenomena result, this is not because the drugs 
exert no action, but because the resultant of the actions is zero. For 
example, it is quite easily conceivable that a cell depressed through 
starvation may be restored temporarily to its original activity, say by 
an increase of temperature, and may for a time behave like a normal 
cell. Nevertheless, it is far from normal ; it Avill probably shoAV chera- . 
ical, functional, and structural changes, and will, for instance, fatigue 

> PflUger’E Archlv, 1901, Bd. Ixisvii. p. 117- 
= American Jonrnal of Physiology, vol. vi. p. 207, 

= ATrchow’s Festschrift, 1S91, Bd. lil. p. 319. 
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more readily. Similarly, if we assume that the biogen-pilocarpine 
compound functionates very actively, the biogen-atropine compound 

very sluggishly, then the biogen compound may function- 


ate very nearly like the free biogen molecule. Nevertheless, a chemi- 
cal difference must exist between the compound and the free biogen 
molecule, and this difference must entail other differences in the chem- 
istry, functions, or morphology of the cell. The discovery of such 
differences in cases in which a complete physiological antagonism is 
assumed Avould go far to support this thesis. 

Dr. Haskins, at my suggestion, undertook the investigation of some 
such phenomena, the results of his work being detailed in the following 
papers : 

The histological changes which alcohol is believed to produce in 
nerve cells seemed to offer a fit object for this study, the question 
being. Whether a drug which lessens the toxic effects of alcohol also 
lessens the histological lesions. Since strychnine is credited with 
counteracting the physiological effects of alcohol, it was chosen as an 
antidote. It may be said at once that the results throw no light upon 
the question : first, because the alcohol did not produce the lesions 
which are credited to it ; and, secondly, because strychnine did not 
prove to be very efficient in preventing the alcohol symptoms. The data 
seem of su fficient practical interest in other directions to merit reporting. 

It was then planned to investigate the subject along an entirely dif- 
ferent line, by studying the effect of the simultaneous action of stimu- 
lants and depressants on yeast cultures. As no reliable stimulant 
could be found among drugs, various degrees of heat were resorted to, 
and were contrasted with the depressant action of strychnine. The 
results show that the antagonism is far from being as simple a phenom- 
enon as one would expect if the stimulant action of heat neutralized 
the depressant effect of strychnine. They are more in agreement with 
the complicated condition which would obtain if the stimulation and 
depression were superimposed. It must be granted that the stimula- 
tion by heat may be of quite a different nature from stimulation by 
drugs. It must also be granted that there may be various types of 
ph 5 ’^siological antagonism among drugs. These are matters which can- 
not be considered as definitely settled until a large number of antag- 
onisms have been studied in detail. 


II. The Effect of Strychnine on Alcohol Poisoning. 

Experiment 1. Summary. Two guinea pigs were each given 40 c.c. 
of 40 per cent, alcohol per kilo body-weight by intraperitoneal injec- 
tion, divided into seven doses, during a period of twelve hours. This 
sufficed to kill one of them. The surviving guinea-pig had been given 
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in addition to the alcohol 0,15 mg. of strychnine sulphate per kilo 
weight subcutaneously in a 1 : 20,000 solution, also divided into seven 
doses. 

Protocol. Two healthy guinea-pigs were selected — A, weighing 290 
gm. ; B, 350 gm. 8 a.m., 10 c.c. of 40 per cent, alcohol per kilo 
Aveight injected into A and B; also 0.1 mg. of strychnine sulphate per 
kilo weight into B. Ten minutes later B lies in a stupor and has 
rhythmical tremors of the legs. One hour after injection, B the same ; 
A has shown little effect from the alcohol aside from restlessness and 
occasional shivering ; respiration of A, 65 ; of B, 85 per minute. Two 
hours after injection A has almost recovered from his indisposition, 
while B has but partially recovered. 

10 A.M., the second injection : A and B are given 5 c.c. of 40 per 
cent, alcohol per kilo weight ; B also 0.025 mg, of strychnine sulphate 
per kilo weight. Five minutes later A has become indisposed, B lies in 
complete stupor, and exhibits the same tremors. During the next 
hour A gradually becomes partly paral3'zed so that he cannot stand nor 
walk ; B remains the same as before. Respiration of A keeps at about 
60, of B at 70 per minute. Finally A lies over onto his side in a stupor, 
and has tremors of exactly the same rhythm as B. Four and one-half 
hours after the injection both have recovered considerabl}’-, but A is 
more relaxed and indisposed than B, 

2.30 P.M., the third injection : A and B receive 5 c.c. of 40 per cent, 
alcohol per kilo weight ; B also receives 0.0125 mg. of strychnine sul- 
phate per kilo weight. A becomes narcotized much more quickly than 
B. Fifteen minutes after injection both present the same symptoms as 
after the previous injection, namely, stupor and tremors. Respiration 
of A is 40, of B 80 per minute. Two and one-half hours after injection 
they are in the same condition. 

5 P.M., the fourth injection of the same dosage as the third. Within 
a few minutes A ceases to have tremors and begins breathing by gasps. 
One and one-half hours after injection A seems to be paralj'zed com- 
pletely as far as voluntar^^ muscles are concerned, since lie lies relaxed 
and motionless. Respiration of A is 28, of B 65 per minute. B lies 
in the same condition as before. 

7 P.M., the fifth injection : A and B receive 5 c.c. of 40 per cent, 
alcohol per kilo weight. Ro more strjmhnine is given. 

7.20 p.Ji., the sixth injection, same as fifth. 

7.30 P.JI,, the seAmnth injection, same as fifth and sixth. Respira- 
tion of A is 10, of B 17 per minute. A is evidcntlj' almost dead. B 
is weaker, but has the leg movements still. 

8 p.sr., A is dead ; B is alive and not fully paralj'zed. B is killed. 
Both animals are dissected and portions of the central nervous system 
i-emoved for histological examination. 

Experiment 2. Summary. Two cats were each given intraperifo- 
neally 20 c.c. of 40 per cent, alcohol per kilo body-weight in tAVO doses 
of 10 C.C., five and one-half hours apart. One cat received in addition 
0.1 mg. per kilo Aveigbt of str3’chnine sulphate in 1 : 20,000 solution 
subcutaneously in three doses. The latter died during the night. The 
other cat died forty-six and one-half hours after the first injection. 

Protocol. Taa'o cats AAere taken. Cat 1 AA-eighing 2980 gm,, Cat 2 
2180 gm. Cat 2 Avas not perfectly healthy, as eA'idenced by a dis- 
charge from the eyes. 
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9 A.Ji., Cat 1, pulse 100, respiration 40, Cat 2, pulse 108, respira- 
tion 48. 

9.30 A.M., first injection intraperitoneally into Cat 1 and Cat 2 of 10 
c.c. of 40 per cent, alcohol per kilo weight and 0.025 mg. of strych- 
nine sulphate per kilo weight subcutaneously into Cat 2. Seven min- 
utes later Cat 1 shows beginning narcosis. Thirteen minutes are re- 
quired to make Cat 2 lie down quietly. Fifty minutes after the injec- 
tion, pulse of Cat 1 is 96, of Cat 2 is 100 per minute ; both are 
completely paralyzed in the hind legs. One and one-half hours after 
injection both lie quietly sleeping. Cat 1, pulse 100, respiration 80 ; 
Cat 2, pulse 120, respiration 45. Two hours after injection Cat 2 
receives another dose of strychnine of the same size as before. Two 
and one-half hours after first injection, Cat 1, pulse 120, respiration 68 ; 
Cat 2, pulse 120, respiration 36. Five hours after injection Cat 1 
shows partial recovery. Cat 1, pulse 120, respiration 52 ; Cat 2, pulse 
120 ; respiration 36. 

3 P.M., second injection into Cat 1 and Cat 2 of 10 c.c. of 40 per 
cent, alcohol per kilo weight and of 0.05 mg. of strychnine sulphate 
into Cat 2. Both lie relaxed within a few minutes. Fifteen minutes 
after injection. Cat 1, pulse 120, respiration 72 ; Cat 2, pulse 120, 
respiration 48. One and one-quarter hours after injection both lying 
unconscious still. Cat 1, pulse 120, respii’ation 68 ; Cat 2, pulse 120, 
respiration 32, One-quarter of an hour later Cat 2 begins to gasp, 
and respiration stops within a few minutes, then begins again at the 
rate of 16 per minute. 

Cat 2 died during the night. 

Cat 1 lay unconscious all the next day, but could be aroused some- 
what ; the respiration varied from 44 at 8 a.m., 26 at 2.30 p.m., to 34 
at 4.30 p.M. At 7.30 the next morning he was breathing feebly. 
Cat 1 died at 8 a.m. 

Experiment S. Summary. Two cats were each given 20 c.c. of 40 
per cent, alcohol per kilo body-weight intraperitoneally in two equal 
doses, twenty-four hours apart. One died twenty-six and three-quarter 
hours after the first injection. The survivor had received 0.15 mg. of 
strychnine sulphate per kilo body-weight in six doses. 

Protocol. Two healthy cats were taken. Cat 1 weighing 2700 gm., 
Cat 2, 2610 gm. 

9 A.M., Cat 1, pulse 140, respiration 36 ; Cat 2, pulse 140, respira- 
tion 42. First injection : Cat 1 and Cat 2 receive 10 c.c. of 40 per 
cent, alcohol per kilo weight intraperitoneally ; Cat 2 gets 0.025 mg. 
of strychnine sulphate solution 1 : 20,000 subcutaneously. Four min- 
utes after injection both are lying on the side. Twelve minutes after 
injection. Cat 1, pulse 140, respiration 78 ; Cat 2, pulse 140, respira- 
tion 78. Forty-five minutes after injection. Cat 1, pulse 140, respira- 
tion ^ ; Cat 2, pulse 140, respiration 120. One hour after injection 
Cat 2 is given another dose of strychnine of the same size. Both make 
movements occasionally. One and one-half hours after first injection. 
Cat 1, pulse 140, respiration 64 ; Cat 2, pulse 140, respiration 80 ; 
both are sleepy. Two and one-quarter hours after injection, gave the 
third dose of strychnine to Cat *2. Two and one-half hours after first 
injection both appear exactly as if merely asleep. Cat 1, pulse 140, 
respiration 64 ; Cat 2, pulse 140, respiration 56. Five hours after 
injection both asleep. Cat 1, pulse 140, respiration 46 ; Cat 2, pulse 
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140, respiration 36. Fifteen minutes later another dose of strychnine 
to Cat 2, Five and three-quarter hours after first injection Cat 1 
moves about, using the front legs, the hind legs still being useless. Cat 
1, respiration 44 ; Cat 2, respiration 40, Six and one-half hours after 
injection another dose of strychnine to Cat 2. Forty-five minutes later, 
Cat 1, pulse 120, respiration 40 ; Cat 2, pulse 120, respiration 28, Cat 

1 is more conscious and more desirous of moving about than Cat 2. 
The next morning both were alive and conscious. Cat 2 seems to be 
more vigorous than Cat 1, for he will walk about. 

9 A.M., Cat 1, pulse 140, respiration 28 ; Cat 2, pulse 140, respira- 
tion 36. Second injection the same as the first. Twenty minutes later 
both lie quiet. Cat 1, pulse 140, respiration 28; Cat 2, pulse 140, respi- 
ration 80. One hour after injection. Cat 1, pulse 14^ respiration 42 ; 
Cat 2, pulse 140, respiration 44 ; Cat 2 more conscious than Cat 1. 
Two and one-quarter hours after injection Cat 1 begins to gasp. Five 
minutes later Cat 1 dies ; Cat 2 is asleep, pulse 140, respiration 28. 
Allowed Cat 2 to live one and one-quarter hours longer; pulse and 
respiration remained unchanged ; made voluntary movements and 
reacted to pain. 

Experiment 4- Summary. The effect of strychnine in counteracting 
alcohol when given in smaller doses during a longer period was tested 
in this experiment. Two kittens were each given 36 c.c. of 20 per 
cent, alcohol and 105 c.c. of 40 per cent, alcohol per kilo body-weight 
during thirteen days, and one of them received 3,1 mg. of strychnine 
sulphate per kilo weight in 1 : 5000 solution in addition to alcohol, 
Neither cat died. The cat that received strychnine showed a some- 
what greater paralytic effect at the end of the experiment. 

Protocol. Two healthy and lively kittens were taken, Cat 1 weigh- 
ing 930 gm,, Cat, 2 910 gm. 

First day, 12.45 p.m., subcutaneous injection of 0.1 mg. per kilo 
weight of strychnine sulphate into Cat 2. Twenty-five minutes later 
noticed increased reflex excitability, for Cat 2 would start up as if 
struck at every sudden sound. 

2 P.M., injected 5 c.c. of 20 per cent, alcohol per kilo weight sub- 
cutaneously into Cat 1 and Cat 2. Twenty-five minutes .after injection 
both are lying doivn, sleeping lightly. Cat 1, respiration 28 ; Cat 2, 
respiration 19 ; Cat 2 still excitable. 

3 P.M., another injection of alcohol, same as before, and a second 
dose of strychnine to Cat 2. Excitability of Cat 2 has decreased. 
Thirty minutes after injection excitobility of Cat 2 is again increased ; 
both asleep ; respiration of Cat 1 is 30, of Cat 2, 23. 

4 P.M., neither seem to be under the influence of the alcohol. 

Second day, 9 a. Jr., both are normal ; eat and drink heartily. Cat 

2 shows no increased reflex excitability. 

9.30 A.ji., injection of 5 c.c. of 20 per cent, alcohol per kilo weight 
subcutaneously into Cat 1 and Cat 2, and of 0,1 -mg. of strychnine 
sulphate per kilo weight into Cat 2. Thirty minutes later neither 
show any alcohol effect. Cat 2 begins to manifest increase of excita- 
bility ; respiration of each is 36 to 40. 

id second injection same as first. Thirty minutes later both are 
less lively, Cat 2 more restless than Cat 1. 

11 A.jr., third injection, same as before. Fifteen minutes later both 
are sleepy. Twenty-five minutes after the injection neither cares to 
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move about ; respiration of each 40 to 48. When roused up Cat 1 
shows weakness of the hind legs ; Cat 2 does not. Four hours after 
injection both have almost recovered. 

3.30 P.M., fourth injection, same as before. One hour after injection 
both are sleepy, but can walk naturally when aroused ; Cat 2 still shows 
increase of excitability. 

Third day, 8.30 a.m., both seem normal ; eat and drink freely. 

8.40 A.M., first injection, same as on the day before. Thirty minutes 
later no effect noticeable. 

9.20 A.M., second injection, 5 c.c. of 40 per cent, alcohol per kilo 
weight, subcutaneously into Cat 1 and Cat 2 and 0.1 mg. of strychnine 
sulphate per kilo weight into Cat 2. Forty minutes later both are 
asleep. 

10.40 A.M., third injection, same as second. Cat 2 becomes very rest- 
less within a few minutes. Thirty minutes after injection both lie 
quietly ; Cat 2 is more excitable than he has been. Forty-five min- 
utes after injection both are disposed to lie still, but can walk with a 
wobbling gait when aroused. Three and one-half hours after injection 
both are sleepy ; respiration 34 to 36 ; both show partial paralysis of 
the hind legs, tending to stagger and fall over onto the hip in walking. 
Thirty minutes later an extra dose of strychnine to Cat 2. 

4 P.M., both are asleep ; can walk better : Cat 2 is slightly excitable. 

Fourth and fifth days : No drugs were administered. 

Sixth day : Kittens are normal. 

9.40 A.M., injection of 0.1 mg. of strychnine sulphate per kilo weight 
into Cat 2. 

10.12 A.M., injection of 5 c.c. of 40 per cent, alcohol per kilo weight 
into Cat 1 and Cat 2. 

10.66 A.M., second injection of alcohol and strychnine in the same 
doses as before. Twenty minutes later both are lying down. Four 
and one-half hours after injection Cat 1 seems to be sleepier than Cat 
2 ; Cat 2 is less excitable than usual. 

3.30 P.M., injection of an extra dose of strychnine into Cat 2. 
Twenty minutes later Cat 2 shows increased excitability. 

4 P.M., third injection, same as second. Fifteen minutes later both 
stagger when they walk. 

Seventh day : No drugs given. Eighth day : Both seem normal ; 
have good appetite. 

2.16 P.M., injection of 10 c.c. of 40 per cent, alcohol per kilo weight 
into Cat 1 and Cat 2, and of 0.2 mg. of strychnine sulphate per kilo 
weight into Cat 2. Twenty minutes later both are sleepy; Cat 2 is 
not excitable. 

3.30 P.M., second injection, 5 c.c. of 40 per cent, alcohol per kilo 
weight, into Cat 1 and Cat 2 ; 0.2 mg. of strychnine sulphate per kilo 
weight into Cat 2. Thirty minutes later both are lying quietly ; both 
stagger when made to walk ; Cat 2 walks steadier than Cat 1. 

Ninth day : Neither is lively ; can walk, but is indisposed to. Cat 
2 seems sicker than Cat 1. 

9 A.M., injection of 10 c.c. of 40 per cent, alcohol per kilo weight, 
subcutaneously into Cat 1 and Cat 2, and of 0.2 mg. of str 3 ’chnine 
sulphate per kilo weight into Cat 2. Twenty-five minutes later both 
are lying down asleep. Two and one-quarter hours after injection 
both can walk about; neither would eat much meat. 
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11.15 A.M,, second injection, 5 c.c. of 40 per cent, alcohol per kilo 
weight, into Cat 1 and Cat 2 ; 0.1 mg. of strychnine sulphate into Cat 
2. Three and one-quarter hours later neither can walk well ; Cat 1 is 
steadier than Cat 2 ; Cat 2 is very sleepy and shows no increase of 
reflex excitability. 

3.20 P.M., extra dose of strychnine to Cat 2. Twenty minutes later 
Cat 2 shows slight excitability. 

4.35 P.M., third injection, same as second. 

Tenth day : Cat 2 is more indisposed than Cat 1. They have eaten 
the meat left in the cage the evening before, 

9.20 A.M., injection of 10 c.c. of 40 per cent, alcohol per kilo weight 
into Cat 1 and Cat 2, and of 0.2 mg. of strychnine sulphate per kilo 
weight into Cat 2. Eeweighed them: Cat 1 weighs 1060 gm., Cat 2 
960 gm,, Cat 1 having gained 130 gm. and Cat 2, 50 gm. in eight 
days. One and one-half hours later Cat 2 is more profoundly asleep 
than Cat 1 ; respiration of Cat 1 is 36, of Cat 2, 22. 

3 P.M., second injection, 5 c.c. of 40 per cent, alcohol per kilo weight, 
into Cat 1 and Cat 2 ; 0.1 mg. of strychnine sulphate per kilo weight 
into Cat 2. Twenty minutes later Cat 1 walks unsteadily ; Cat 2 can- 
not walk. 

Eleventh day : No drugs given. Twelfth day ; Both seem to have 
recovered ; Cat 1 is livelier than Cat 2. 

11.25 A.M., injection of 10 c.c. of 40 per cent, alcohol per kilo weight 
into Cat 1 and Cat 2, and of 0.2 mg, of strychnine sulphate per kilo 
weight into Cat 2, Two and one-half hours after injection they have 
recovered partially from the alcohol. 

2.15 P.M., second injection, 5 c.c. of 40 per cent, alcohol per kilo 
weight, into Cat 1 and Cat 2 ; 0.1 mg. of strychnine sulphate into Cat 
2. One hour later Cat 2 is soundest asleep and weakest when it tries 
to walk. 

3.30 P.M., third injection, 10 c.c. of 40 per cent, alcohol per kilo 
weight, into Cat 1 and Cat 2 ; 0.1 mg. of strychnine sulphate into Cat 
2. Forty minutes later both show the most marked paralytic effect 
yet obtained. Cat 1 can only crawl a little when aroused ; Cat 2 lies 
perfectl}'' relaxed and cannot be made to move. 

Thirteenth day : 9.30 a.ji., both cats are still narcotized. Cat 2 is 
still paralyzed, more than Cat 1. Eespiration of Cat 1 is 19, of Cat 2 
12. Weight of Cat 1 is 1060 gm., of Cat 2 is 910 gm., Cat 1 being of 
the same weight as on the ninth day. Cat 2 being 50 gm. lighter. 

10.30 A.ar., intraperitoneal injection of 5 c.c. of 40 per cent, alcohol 
per kilo weight into Cat 1 and Cat 2 ; 0.1 mg. of strychnine sulphate 
per kilo weight into Cat 2. Neither gave evidence of pain from this 
injection. 

3.15 F.M., Cat 1, pulse 130, respiration 28 ; Cat 2, pulse 130, respira- 
tion 20. Both are almost comatose. 

3.30 P.M., killed both kittens. 

III. Does Acute and Subacute Alcohoi. Poisoning Lead to 
Histological Changes in Nerve Cells? 

Method of Investigation. Pieces of the spinal cord, cerebellum, and 
cerebrum from corresponding locations were removed from guinea- 
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pigs A and B of Experiment 1, and also from a normal guinea-pig. 
They were then fixed and hardened in absolute alcohol ; sections were 
cut without embedding, and stained by Nissl’s method on the same 
slides, as directed by 0. C. Stewart.* 

The same course was pursued with Cat 1 of Experiment 2 and Cats 
1 and 2 of Experiment 3 ; also a normal cat. The tissues taken from 
the two kittens of Experiment 4 were fixed in 10 per cent, formalin, 
then put through graded alcohols and embedded in celloidin. The 
sections were stained with erythrosin, then with Nissl’s methylene 
blue, as directed by P. R. Bailey.^ 

Results. The nerve cells of normal and drugged animals were not 
distinguishable the one from the other; all stained beautifully and 
showed no injury to nucleus or nucleolus. In all the sections the 
Nissl bodies or granulations of the large nerve cells Avere distinct and 
numerous. Only in extra thin portions of the sections were these 
granulations less numerous. No constant difference was observable 
between nerve cells from the normal and from the poisoned animals. 
It was, therefore, impossible to corroborate the results reported by C. C. 
Stewart. 

IV. The Influence op Certain Drugs upon the Quantity op 

Gas Formed by Yeast. 

Method of Experimentation. Fermentation tubes were used, the 
amount of gas formed from a given amount of glucose solution by 
the action of yeast Avithin a given time being estimated. The ordinary 
method Avas found to be too unreliable, and it was modified as folloAvs : 
The upright limb of the fermentation tube Avas filled about half-full 
Avith mercury, then, while the tube Avas still held inverted, a measured 
quantity (usually 2 c.c.) of a 6 per cent, solution of pure glucose in 
distilled water Avas run in on top of the mercury by means of a pipette, 
and AAms folloAved by an equal quantity of yeast mixture (usually 10 
per cent, of compressed yeast suspended in distilled water), then the 
tube Avas immediately placed upright and all of the glucose-yeast 
mixture draAAm up above the mercury by tilting the tube slightly so 
that it Avas sucked up out of the neck by capillarity. The tubes Avere 
kept in an oven at 35° to 40° C. during the period of gas formation. 
Drugs were dissolved in the glucose solution before the latter A\’as put 
into the tubes. Each drugged tube Avas accompanied bj"^ an undrugged 
tube as a control, which Avas filled at the same time and contained the 
same amount of glucose and yeast as its felloAV. The reading of the 
amount of gas formed in the tAA’o tubes Avas made before the mercury 


1 Journal of Experimental Medicine, vol. i., No. i. 


- Ibid., vol. V. p. .'ilO. 
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Table I. — Effecit of Drugs on Das Formation by Yeast in 2i 
PER CENT. Glucose at 40° 0. 

CONCENTRATION 

OF THE DRUG~i; 0 “ WOOOO'SOOOO-IOOOO-jOOO'SOOO-lCOO-lOOO-SOO “500 - 400 - 333 - i^O” 200 “133 - 100 - SO 


Table II.— Effect of Temperature on Gas Formation, 


TEMPERATURE = 3f)' 35' 37" 40' 45° 
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had all been forced out of the upright tube. By this means no gas 
escaped into the air, and the yeast cells were cut off from atmospheric 
influences. 

Resulls. These are given in the accompanying diagram (Table I.). 
The strength of the solution of the drug in the glucose-yeast mixture is 
indicated at the top of the columns. Increase of gas formation is in- 
dicated by rise of the action curye above the horizontal line, decrease 
of gas formation by depression below the line. It will be seen that 
no reliable stimulant was discovered. Alcohol gave curious results, 
sometimes having no effect, twice increasing gas formation, but gener- 
ally decreasing it. The apparent stimulation in two cases may possibly 
have been due to some error in manipulation. Bichloride of mercury, 
1 : 500,000, which is said to have a decided stimulant action on yeast, 
had but slight action at temperatures above 30° C. 

The effect of different temperatures was ascertained in another series 
of experiments. A temperature intermediate between 35° and 40° C. 
proved to be the optimum temperature (see dotted curves. Table II.) 
for fermentation in undrugged tubes. The action of the drugs given 
in Table I. was the same in quality at 30° C. as at 35° to 40° C., ex- 
cept that bichloride of mercury showed marked stimulant action at 
30° C. and very little at higher temperatures. (See Table II.) 

All of these drugs were such as either have been reported to stimu- 
late yeast activity or were considered as promising because of known 
stimulant action on cells of the animal organism. 

V. The Antagonism op Heat and Strychnine on Yeast. 

The search for a reliable stimulant proving fruitless, a study was 
made of the effect of heat as a physical stimulant, and of the antag- 
onistic action of strychnine in preventing the stimulation by elevation 
of temperature. 

The results of two series of experiments are shown in Table III. It 
will be noticed that the average percentage of gas production under 
the influence of strychnine in the two series at 35°, 40°, and 45° C. 
range from 75 per cent, to 81 per cent, of the glucose for the thirty-' 
minute period of growth, and from 79 per cent, to 86 per cent, for the 
forty-five-minute period, indicating practically the same degree of 
strychnine action for all three temperatures. 

At 30° and 37° C., however, the depressing action of the strychnine 
is ver}’’ much more pronounced for both periods of growth than at any 
other temperatures (58 to 73 per cent.); therefore we cannot be dealing 
with a case of pure antagonism, for if the effects of strychnine and heat 
were strictly antidotal the counteraction should be quantitatively the 
same at successive temperatures, or should, at least, vary in a constant 
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direction, ns it does in the case of time. Table IV. illustrates this 
point, namely, that the increased amount of gas formed in the forty- 
five-minute periods as compared with that formed in the corresponding 
thirty-minute periods would make a fairly smooth curve for both 
strychnine and glucose. 

Table III. — Effect of TE^fPERATUKE on Gas Formation. 


Temperature, amount and percentage of gas. 



i 

30° 

' C.e. ; 0/0 

' 35° 

j C.c. j o/o 

j 350-37° 

40° 

40° 


C.c. 

0/0 

1 C.c. 

' 0/0 

C.c. 

’ O/O 

i 

Pure glucose j 

' 1.2 

; 100 

1 

i 

100 

2.0 

1 

100 

2.2 

100 

2.7 

100 

1st series. 

30 min. grotvth j 

0.6 

1 100 

i 1-4 

100 , 

1 

3.0 

100 

2.5 

, 100 

2.9 

100 

2d '• 

Strychnine 1 : 500J 

0.7 

, 5S 

: 1.1 

7S 

1.3 

65 

1.6 

i 

2.0 

74 

1st “ 

30 min. groirth j 

0.4 

1 G6 

1 

! 

85 j 

1.9, 

63 

1 

2^0 

! 80 1 

■ 2.2 

i 

70 

2d “ 

Pure glucose ■ 

2.1 

‘ 100 

2.3 

' 100 

i 

i 4,0 

100 

i 

S.4 

1 100 

4.0 

100 

Isl series. 

45 mill, growth j 

1.4 

100 

2.7 

100 

4.5 

100 

4.0 

100 

4.0 

100 

2d " 

Strychnine 1 : 500 

1.3 

61 

2.0 

87 

2.3.5 

69 

3.0 

! 88 

3.1 

77 

1st “ 

45 min. growth ; 

1 

1.0 i 

71 j 

' 2.2 j 

81 

3.3 

73 

3.4 

85 

3.3 

82 

2d “ 


Table IV.— Effect of Time on Gas Form'ation. 


Temperature, amount and percentage of increase. 



' 30° 

35° 

j 350-37° 

1 40° 

45° 

1 


C.c. ! 

1 0/0 

C.c. 

! 0/0 

1 

j C.c. 

O/O 

C.c. 

O/O 

} C.c. 1 

1 1 

[ O/O 

I 

j 

Pure glucose 

0.9 

76 

i 0.9 

i 57 

1 

[ 2.0 

■ 100 

1.2 

54 

1.3 

48 

1 1st .cerics. 


O.S 

133 

^ 1,3 

! 92 

1.5 

t 

' 60 

1.5 

60 

' J 

l.I 

38 

1 2d “ 

i 

Average 

0.,S.') 

105 1 

1.05 

75 

1. 75 1 

i 

1.35 

j 


' 3.2 . 

1 

1 

43 

1 


Strychnine 

0.0 

SI 

0.9 

: 81 

1.0 

i 

60 

3.4 

1 

S7 1 

l.I 

55 

1st series. 

1 : 500 

0.0 1 

150 

: 1.0 

> 

i 8S 1 

h4 1 

i 

73 

3.4 

1 TO 

1.1 ; 

1 

30 

|2d “ 

.Average 

0.0 

: 117 

i 1 

0.95 

1 

' 82 i 

t • 

1 

J.2 1 

i 

77 

1.4 

78 

i 

' 1.1 

53 j 

! 


In regard to the effect of time, it is to be noted that the increase in 
the absolute quantity of gas is much more constant in the two series of 
experiments than is the increase of the percentage of gas. 
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VI. Conclusions. 

1. Strychniae does not seem to affect the pulse "when given simulta- 
neously with alcohol. 

2. In some cases (Experiments 1 and 3) strychnine seems to counter- 
act in part the depressing effect of acute alcoholic poisoning on the 
respiration, and thus prolong life. The apparent exception (Experi- 
ment 2) is doubtless explained by the poor physical condition of the 
cat receiving strychnine and by the small dose. 

3. Strychnine does not seem to interfere materially with the narcosis 
from acute poisoning with alcohol, but, apparently, does delay the 
onset of paralytic symptoms. 

4. In subacute alcoholic poisoning (Experiment 4) strychnine seems 
to lessen the narcosis and paresis in the earliest stages, but in the later 
stages to increase the depression. However, a general conclusion is 
hardly justified, since only one control experiment was made. 

5. Although in no case was the strychnine competent to completely 
remove the effects of the large doses of alcohol which were employed, 
yet it may be considered probable that appropriate doses of strychnine 
(fairly strong therapeutic doses) would prove useful in the treatment 
of poisoning from even lethal doses of alcohol. 

6. Ho action on the nerve cells by either alcohol or strychnine was 
demonstrable histologically. 

7. Many drugs depress the activity of yeast cells, but no reliable 
stimulant was found ; therefore the antagonism of drugs in their action 
on these cells could not be studied. 

8. Heat was found to be a reliable stimulant up to 45° C., but 
strychnine as an antidote to heat did not give uniform results at the 
successive temperatures, so that the antagonism is not a simple one. 


BLOOD CHANGES IN DEMENTIA PARALYTICA. 

By a. R. Diefendorf, M.D., 

LECTURER IN PSYCHIATRY, YALE UNIVERSITY MEDICAL SCHOOL, 

(From the Laboratory of the Connecticut Hospital for the Insane.) 

The blood of patients suffering from dementia paralytica has been 
the subject of microscopic study by many observers during the past 
fifty years, but none have made regular and systematic examinations 
extending over a considerable portion of the course of the disease. 
Believing that such a study, so conducted as to eliminate all known 
physiological changes, might throw further light upon the nature of this 

VOL. 12C, NO. G.— DECEMBER, 1903. GS 
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imporfcaafc disease, this M^ork was begim at the suggestion of Dr. August 
Hoch in the spring of 1901. The present is a preliminary report upon 
eleven cases. 

Historical. The earliest Imown studies of the blood of paretics 
were made by Erlenmeyer and Hittorf in 1846 and 1847 ; Michale, 1848 ; 
Sutherland, 1873, and Voisin, 1879; but as their studies were made 
with instruments which would not give results comparable with our 
own, they are not taken into consideration. 

Macphail,^ in his study of fifteen cases of paresis, in which he laid 
special stress upon the blood state in different stages of the disease, 
ascertained that the hmmoglobin and erythrocytes were relatively low 
in the first stage, increased slightly during the quiescent period, and 
diminished greatly during the final stage, but showung, as a whole, a 
qualitative and quantitative diminution w'hich runs parallel to the jirog- 
ress of the disease ; also, that the leukocytes increased proportionately 
toward the end of the disease, and, finally, that states of excitement 
seemed to have an especially great influence upon the condition of the 
blood. 

Thompson, as quoted by Macphail, in the examination of five typical 
cases of paresis in the stage of onset, the demented and the paralytic 
stages, found that within the first six months the hsemoglobin averaged 
66.2 per cent., and the proportion of the white and red cells to be 
1 : 308 ; six to fifteen months, hjemoglobin, 70 per cent., and whites 
and reds 1 ; 176 ; and toward the end of the disease htemoglobin 60.6 
per cent., and proportion of whites and reds to 1 : 124. 

The conclusions of Lewis, cited by Capps, were similar to those of 
Thompson. 

Smyth, ^ in the study of forty cases of paresis in which the duration 
of the disease varied from the second to the thirty-third month, discov- 
ered that there was a diminution of haemoglobin, except during periods 
of great exaltation, and a marked falling off in the number of red 
cells. 

Winkler,’ in four cases of paresis, three of whom were moderately 
nourished and one well nourished, found the hcemoglobin diminished 
as well as the number of red blood corpuscles. In one case they were 
high. They always diminished as the disease approached its termina- 
tion. The changes of the blood were parallel with the loss of weight. 
In the stages of excitement the hajmoglobin and red blood corpuscles, 
both diminished at the onset, remained stationary in the period of 
quiescence and fell rapidly in the last stage. The body-weight pre- 
sented a similar change, {, e., in the stage of quiescence it remained 
the same or increased slightly, and in the end stages fell rapidly. 


> Journal of Mental Science, 1884, p. S78. ' - Ibid., 1890, p. 001. 

^ Ueber Blutuiitersucbuagen bel Gelslestraiiken, Inaug. Disserf., Bonn, 1891, pp. 5-39. 
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Paralytic attacks had a bad effect upon the blood and produced a loss 
of weight. 

Kryspiakiewicz* examined fifteen cases of paresis, mostly progressive 
cases and some during the terminal state and when suffering from 
acute decubitus. While his observations in general agree with those 
of Smyth, he also frequently found poikilocytosis, and a larger number 
of megalocytes and a smaller number of microcytes than is normally 
present. 

Roncoroni,^ in his study of fifteen paretics, in which he paid special 
attention to the eosinophiles, found that they were sometimes in- 
creased, sometimes diminished, but rarely normal, and that in paretic 
excitement there was regularly an increase, which in one case reached 
25 per cent. 

Burton, as cited by Somers, found in four cases of paresis a diminu- 
tion of the leucocytes and of the hsemoglobin. 

Somers,® in the examination of five cases of paresis, discovered a 
falling off of the ei'ythrocytes and a slight increase of the leucocytes 
(8800), and a decline of the hemoglobin (74.2). 

Capps^ in nineteen paretics found a more or less striking diminution 
of hemoglobin (70 to 90 per cent.), but a steady increase was noted, 
dating from the admission to the hospital, which, by the author, was 
believed to be due to the improved hygiene and nutrition. In only four 
cases did the erythrocytes reach 5,000,000. There was present in the 
majority of cases a moderate leukocytosis, yet no conclusion could be 
drawn as to the relationship between the different stages of the disease 
and the degree of leukocytosis. He, however, failed to find a leukocy- 
tosis in two cases examined within four months of the onset, while one 
case of the same duration, but of rapid progress, did exhibit leukocytosis. 
In studying the variety of leukocytes, he found that the small lympho- 
cytes were less numerous than normally, and the large lymphocytes 
were slightly increased, but sometimes three times the normal amount. 
The polymorphonuclear variety was slightly increased in fourteen of 
the nineteen cases, but in only one instance above 78.8 per cent. 

Of rather more importance was his observations in reference to the 
blood changes at the time of a paralytic attack. Shortly preceding 
paral3’^tic attacks, there was an increase of the erythrocytes and hremo- 
globin, and shortly following them a very transitory but pronounced 
leukocytosis. The erythrocytes and hsemoglobin fell a few hours later. 
The intensity of the leukocytosis depended upon the severity and the 
duration of the attack. 

1 Wien. med. Wochenschria, 1S92, Ko. 25. 

= Arohiv di Psichlat. Scienze, 1894, vol. xv., fasc. Ill, p. 29S. 

s New York State Hospital BuUctlns, January, 1890. 

The Ajieiiican Journal of the Medical Sciences, 1897. 
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Jeliffe/ iu his observations, -which consisted of one examination in 
each of seventeen cases, ascertained that the ha3moglobin was reduced 
in nearly all cases, that the erythrocytes were comparatively high, the 
number being increased in fourteen of the seventeen cases, and in eight 
of these amounting to more than 6,000,000. The leukocytes were 
reduced in seven cases, and in only three cases was a leukocytosis 
recorded, and accompanied in each case a “ general exalted condition.” 
His observations on the differential count, in general, accords with 
those of Capps, except that the author calls attention to the complete 
absence of eosinophiles in some eases. 

Case I. — The patient developed his psychosis at the age of forty 
years. He was known to have been intemperate. The character of 
the disease, during the first twelve months, was one of simple pro- 
gressive dementia, which did not necessitate confinement. He then, 
rather suddenly, exhibited great motor restlessness with violence, 
expressed many expansive delusions of a religious nature and some 
hallucinations, and consciousness became greatly clouded. He was 
admitted to the hospital two weeks later. The condition of paretic 
excitement continued without abatement for about one month, when 
it gradually disappeared, leaving the patient in a condition of profound 
dementia, with greatly impaired memory, clouded consciousness, par- 
alysis of thought and volition, and emotional indifference. Extremely 
expansive and Nihilistic delusions were alternately expressed, while his 
conduct was characterized by occasional outbreaks of irritability and 
violence, but otherwise he was orderly. Physically, he presented fine 
muscular tremor, considerable inco ordination, faulty articulation, ex- 
aggerated deep reflexes, and unequal pupils, which responded to light 
within narrow limits. 

The patient was in this condition at the time the blood examinations 
were begun, and continued without appreciable change until the 
twenty- fourth month, when he gradually became noisy and extremely 
filthy, but did not show any other evidence of increased psychomotor 
activity. Meanwhile, he had improved greatly in nutrition. In the 
twenty-sixth month, following a rather rapid fall in nutrition, he 
suddenly developed an apoplectic attack, with left hemiplegia, from 
which he recovered in five days. He then, for the first time, expressed 
delusions of poisoning, and persistently refused food, with consequent 
rapid emaciation, and death twenty-tw'o days later, preceded by 
somnolence and, finally, stupor. The paralytic attack was followed 
in twenty-four hours by a high temperature (104° F.) which subsided 
on the third day, but from that time until death there was a pretty con- 
stant daily variation of temperature, extending from 96.6° F. to 
100° F. There was no evidence of an acute inflammatory process 
which might account for a leukocytosis. The weight fell rapidly during 
the final fourteen weeks, dropping from 157 to 85 pounds. 

A post mortem examination was not made. 

The study of the blood in this case, which comprised sixty-one 
weekly examinations, began just after the subsidence of the paretic 
excitement. During the first month both the hremoglobin, the ery- 


» Xevv York State Hospital Bulletins, July, 1897. 
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throcytes, and leukocytes averaged below normal, but following this 
and during the entire quiescent period, except for four weeks preced- 
ing the paralytic attack, and when the nutrition was beginning to fall, 
the hcemoglobin averaged 85 per cent., thence the hremoglobin fell to 
an average of 74 per cent., until it began to rise nine days before 
death, and two days before death reached 92 per cent. 

The erythrocytes rose to normal and remained within normal limits 
until the fall in nutrition, when they fell to below normal, and remained 
there until the nine days previous to the paralytic attack, when they 
rose to normal and gradually increased until they reached 6,386,000 
two days before death. 

The leukocytes following the first four weeks remained high normal 
for two and one-half months, when they fell to low normal and at 
times below 6000, where they remained for ten weeks ; then high normal 
for four weeks, followed for sixteen weeks by a count varying between 
8600 and 6000, with one exception, when for a week they rose to 9500. 
Then, one week previous to the fall of nutrition, when both the per- 
centage of haemoglobin and number of erythrocytes diminished, the 
leukocytes fell to 5000 and remained subnormal, Avith one exception 
(6800), until the terminal rise which began sixteen days before the 
paralytic attack, but did not become a distinct leukocytosis until the 
ninth day following it. The leukocytosis reached its height seven days 
previous to death, and fell on the last count to 13,5000. Among the 
leukocytes the polymorphonuclear variety predominated throughout, 
the percentage of which varied from 5 to 26 per cent, above the normal ; 
upon only one occasion did it approach normal, and then it was 71.8 
per cent. The greatest increase appeared during the final leukocytosis, 
Avhen the percentage remained above 92 per cent, during the last four 
counts. 

Case II. — This patient gave the first evidence of his disease at the 
age of forty-two years. It was of gradual onset, with a loss of interest 
in his work and a lack of endurance. At times he was also forgetful. 
He, however, continued at work for seven months, at which time he 
rather suddenly developed many changeable delusions of grandeur, 
Avith a feeling of well-being and an increased activity. One month 
later, AAdien admitted to the hospital, he shoAved a defect of memory 
for both recent and remote events, a pronounced feeling of Avell-being, 
some pressure of activity, together with the most extremely expansiAm 
delusions, insomnia, anorexia, and loss of Aveight. Physically, there 
Avere contracted pupils Avhich were irresponsive to light, general mus- 
cular tremor, faulty articulation, some ataxia of the lower extremities, 
absence of knee-jerks, and a lack of muscular tone. In the ninth 
month he developed a condition of paretic excitement during AA’hich 
the first examination of the blood was made. After a duration of two 
months this condition suddenly disappeared, leaving the patient in a 
condition of deeper dementia. He continued mildly elated but orderly 
in conduct. After an intermission of five Aveeks the condition of great 
excitement returned and continued for one month, Avhen it again van- 
ished. He lost sixteen pounds in Aveight, and at tbe end showed great 
muscular AA’eakness. At this time the feeling of Avell-being Avas replaced 
by one of despondency and fear of death, and all delusions vanished. 
While he was quite orderly in conduct, took some interest in his sur- 
roundings, aided in AA’ard' duties, and spent much time in reading, he 
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had lost all power of endurance, and usually became so fatigued by 
afternoon that it was necessary for bim to go to bed ; at tbe same 
time speech became confused. The condition of muscular paresis grad- 
ually progressed, and terminated fatally in an attack of syncope four 
months later, the total duration of the disease being nineteen months. 

The temperature during the last four months occasionally dropped 
to 96° P.. and even 95° P., and rose to 100° P., and on a few occasions 
to 102° P. and 103° P. without any apparent cause. During the two 
weeks preceding the paralytic attack it was mostly subnormal. Ten 
days before death it rose to 100.6° P.; thence there was a daily rise 
and fall, varying between 100.8° P. and 97° P., reaching 101.8° P. on 
the day of death. There were no objective signs of an acute inflam- 
mation process. The weight fell gradually from the eleventh month, 
when it was 139 pounds, to 79 pounds at the time of death. An 
autopsy was refused in this case. 

The blood analysis began during the height of his first paretic excite- 
ment. The first two examinations, which were made at an interval of 
twenty six days, showed the hemoglobin to have risen from 73 to 100 
per cent., and the leukocytes from 6500 to 10,300, while the erythro- 
cytes remained at low normal. The remaining counts were made 
bi-weekly until the last two months, when they were made weekly. 
In the remission of five weeks the haemoglobin remained between 77 
and 83 per cent., the erythrocytes rose from low to high normal, while 
the leukocytes went up to 14,000 and then fell to 7800. In the period 
of excitement which followed this for two months, but which was not 
as intense, though it led to great physical weakness and the loss of 
nearly sixteen pounds in weight, the haemoglobin varied between 76 
and 102 per cent.; the erythrocytes remained normal and high normal, 
and rose at one time to 5,800,000, and there was a leukocytosis, except 
for one week, when the leukocytes fell to 8700, During the quiescent 
period of four months which followed the haemoglobin varied from 62 
to 89 per cent., but averaged 76 per cent,; the erythrocytes remained 
normal and high normal, except on two occasions, when they fell to 
4,000,000, and 4,500,000 ; the leukocytes varied considerably, twice 
falling to nearl)’^ 6000 and once below, and three times showing a 
moderate leukocytosis ; otherwise they were about normal. The exam- 
ination of the blood on the day of the collapse showed the hremoglobin 
at 67 per cent., the erythrocytes at 4,888,000, and the leukocytes at 
8400. XSix days later, while the patient continued to fail and at the 
time was in a semicomatose condition, the hsemoglobin rose to 82 per 
cent., the erythrocytes to .5,982,000, and the leukocytes to 16,000. 
Death occurred sixty hours later. 

The differential count showed, throughout the whole psycho.sis, a 
great increase in the percentage of polymorphonuclear leukocytes, which 
reached at the last two counts 90 and 86.4 per cent. 

C.vsE ni. — This case is not cited in full because of the limited study 
of the blood, which comprised two examinations, on the twelfth and 
seventh days before death. 

The patient first gave evidence of the psychosis at fifty-four years 
of age. There was some insane collateral heredity, but otherwise no 
etiological factors could be ascertained. The disease was of gradual 
onset, and the symptoms were those characteristic of the demented form 
until one week previous to his commitment in the twelfth month, when 
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lie rapidly developed symptoms characteristic of the agitated form of 
the disease. This condition of intense excitement continued until he 
fell into a semicomatose state seven days before death, which gradu- 
ally deepened, being accompanied by a dysenteric condition. The 
physical signs of the disease were well advanced at the time of his 
admission. The patieut was much emaciated, which condition rapidly 
increased until death. There was no autopsy in this case. 

In the two blood examinations the percentage of hfemoglobin was 
at first 90 per cent., but then fell to 65 per cent. The erythrocytes 
were normal, and then fell below normal ; the leukocytes showed a leuko- 
cytosis (10,000), which advanced to 14,100, in which there was an 
increased percentage of polymorphonuclear leukocytes (84 and 86 per 
cent.). 

Case IV. — The exact date of the onset of the psychosis and the 
character of its early symptoms are unknown. At the time of her 
admission she was thirty-four years of age, and the disease had already 
reached the stage of profound dementia, with complete clouding of 
consciousness, greatly impaired memory, emotional deterioration and 
a considerable emotional irritability, pronounced limitation in the 
store of ideas, considerable incoherence, some increased psychomotor 
activity, and complete inability to care for herself. Physically she 
presented Argyll-Robertsou pupils; great ataxia, which necessitated 
confinement in bed ; faulty speech, pronounced tremor of hand and of 
facial muscles, exaggeration of deep refiexes, and considerable emaci- 
ation. Two months previous to her commitment she had a series of 
epileptiform attacks. 

At the time of the first blood examination, which was made thirteen 
days after admission, the patient was still showing some psychomotor 
activity, confined mostly to a purposeless fumbling with her clothing, 
sometimes tearing or removing it, and incessant talking in a loud voice, 
but this gradually disappeared by the end of the first month of her 
residence. 

At this time there suddenly developed a paralysis of the left arm, 
unaccompanied by other phenomena. From this time the activit}' 
began to diminish. In the fourth month her mind had become a com- 
plete blank, acute decubitus appeared, and the terminal phalanges of 
the paralyzed left hand sloughed off. From this time paresis of all the 
muscles became more marked, acute decubitus advanced, and she died 
three months later, at no time showing a rise of temperature. The 
weight could not be taken in this case. Post-mortem examination 
corroborated the diagnosis. 

The examinations of the blood were made bi-monthly in this case, 
and show,.in reference to the percentage of htemoglobin, that it averaged 
low, especially during the last month of the disease (68 per cent.). 
Previous to this it reached 90 per cent, only on two occasions. The 
estimation of the erythrocytes showed a normal and high normal count, 
except for the first and next to the last examinations, when it fell to 
4,200,000. During the second and third months previous to death it 
varied between 5,150,000 and 5,666,000, but during the terminal 
month it fell below 5,000,000, was lowest thirteen daj’s before death, 
and then rose to about 4,700,000 four hours previous to her death. 
The leukocytes remained below normal during the first three months, 
except on two occasions, when there was a very moderate leukocytosis 
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(9733 aud 10,666). Thence for one and one-half months it was high 
normal, and thence for one week there appeared a leukocytosis of 
14,000. It then dropped to normal and low normal, except on the 
twenty-seventh day before death'and four hours before death, Avheu it 
reached 10,100 in the former and 14,600 in the latter. In the differ- 
ential count the polymoz-phonuclear leukocytes wez’e constantly above 
normal, and in the final leukocytosis reached 94.2 per cent. 

Case V. — This patient developed his psychosis at the age of thirty- 
five years. It was of gradual onset and characterized by a progressive 
deterioration in memory and judgment. Within a month he began to 
express numerous grandiose delusions, and showed considerable increase 
in activity. Two weeks previous to his admission to the hospital, in 
the twelfth month of the disease, he suffered from a series of epilepti- 
fox’m convulsions, followed by transitory paresis in the left arm and 
mentally by great clouding of consciousness and extreme activity, simu- 
lating the occupation delirium of senile dementia. This coizdition still 
persisted at the time of his admission. He was emaciated, insomnia 
was marked, the deep reflexes were abolished, the pupils did not react 
to light, and ataxia was marked. Dementia was profound. 

At the time of the first blood examination, in the fourteenth month 
of the disease, the restlessness had somewhat subsided, but deterioration 
had advanced and emaciation had become still more prominent. He 
was, however, very loquacious. In the fifteenth month the activity 
began gradually to increase, and the patient became destructive, filthy, 
and veiy noisy. By the third week the excitement had become extreme, 
and continued so for one week, when the patient developed epilepti-- 
form attacks, which assumed the form of an epileptic status and lasted 
for twenH-four hours, followed by a semicomatose state, which termi- 
nated fatally eight days later. During his five months’ residence in 
the hospital the patient gradually fell in weight from 123 pounds to 
about 85 pounds. The temperature was not taken during his final 
illness, but apparently was normal. An autopsy revealed the charactei’- 
istic lesions of paresis. 

In studying the condition of the blood, which was examined weekly 
until the final ten days, when four counts were made, we find that the 
htemoglobin did not show any great variation. During the period in 
Avhich the motor excitement had subsided, it rose to 90 per cent, on 
three occasions, but from that time on it remained pi’etty constantl}’’ 
about 85 per cent., with one exception, which was the day following 
the epileptic status, and then it fell to 76 per cent. The erythrocytes 
remained about normal until the final excitement, Avhen they gradually 
rose until the day following the convulsions, then fell to normal, but 
four days later, which was three days previous to death, they had 
reached 6,333,000. The leukocytes remained beloAV normal until the 
appearance of the great excitement preceding the conAmlsions, when a 
leukocytosis appeared. This reached 17,200 the day following the con- 
vulsion, kit had dropped to 14,200 three days before death. We find 
among the different forms of leukocytes present that the polymorpho- 
nuclear variety was always above 79 per cent., and during the terminal 
leukocytosis reached 93.4 per cent. 

Case VI. — The patient developed her psychosis at the age of forty- 
one years. The onset was gradual and characterized by despondency, 
delusions of self-accusation and fear, but further than this the nature 
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of her psychosis was unknown until her admission to the hospital one 
year later. At this time she was profoundly despondent, showing great 
apprehension and expressing fear of death. She was greatly agitated 
and lamented loudly. In fact, the clinical picture was that of the so- 
called “ agitated melancholia.” Physically she presented marked 
emaciation, anorexia, and constipation, but none of the characteristic 
physical symptoms of dementia paralytica. In the fifteenth month of 
the disease she began to improve rapidly, and in the course of one and 
one-half months had apparently recovered, in this time having gained 
ten pounds in weight. 

During the succeeding twenty-five months the patient seemed quite 
normal, except that she exhibited a greater tendency to indulge in 
alcoholic excesses. 

The disease gradually reappeared at the age of forty-three years. 
She feegan to neglect her household duties and her own personal ap- 
pearance, would serve her meals uncooked, stole money from her 
husband and spent it for liquor, attempted to travel away from home 
without money, and at times was threatening. Upon admission to the 
hospital three months from the onset it was found that she had already 
greatly deteriorated, especially in memory and judgment. Many absurd 
and extremely grandiose delusions were expressed. There was marked 
emotional deterioration, while her volitional condition exhibited stupor, 
relieved at times by some pressure of activity, volubility, and a feeling of 
well-being, with impulsive violence. Physically she presented an absence 
of tendon reflexes, pupils that were unequal and refused to react to 
light, faulty- articulation, considerable muscular tremor, some ataxia, 
and general lack of muscular tone. In the fifth and sixth months 
dementia had gradually advanced, while the stupor and occasional 
excitement had disappeared. In the seventh month stupor, with nega- 
tivism, appeared. She refused food, resisted everything, and displaj-^ed 
no voluntary activy. The stupor increased, the loss of weight and 
general paresis became marked, and death occurred in the sixth week 
of the stupor. The temperature was slightly subnormal during the 
last week, and at the time of the final blood examination on the day of 
the death was 93.4° F. in the axilla. A permission for a post-mortem 
examination could not be secured. 

The blood examinations in this case were confined to the period of 
final stupor. The first examination was made in the second week of 
the stupor, at a time when the state had not become very profound, 
and the last about ten hours before death, the counts being made at 
weekly intervals. 

In the five examinations there was a rapid diminution of the per- 
centage of the hcemoglobin from 85 to 60 per cent, for the first four, 
and then a final rise to 65 per cent.; the same change occurred in the 
count of the erythrocytes, which dropped from 5,488,000 to 3,711,000 
and in the final week rose to 4,484,000. On the other hand, the leuko- 
cytes were below normal for the first two weeks and then showed an 
increasing leukocytosis, which reached 25,000 the day of her death. 
Throughout the whole period the increase in the number of leukocytes 
was largely represented by an increase of the polymorphonuclear leuko- 
cytes, which never fell below 82 per cent. 

Case VII. — In this case the disease appeared gradually at fifty-four 
years of age. At first it was noticed that the patient began to drink to 
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excess. He then became drowsy and heavy and slept a great deal of 
the time. Details of his work were overlooked, and he showed great 
irritability. Morally he lost his sense of propriety and was occasionally 
obscene. Under the influence of rest and total abstinence he gradu- 
ally improved from the sixth to ninth month, and from the ninth to 
seventeenth months seemed “ nearly well " and “ perfectly natural.” 

In the seventeenth month, following exposure and overwork on the 
farm, he began to express delusions of grandeur and show some psycho- 
motor restlessness, which with great irritability made his confinement 
in an institution necessary seven weeks later. At this time he presented 
some time disorientation ; slight incoherence in his train of thought ; 
impairment of memory and many changing delusions of grandeur of 
the most florid type, involving ever}’- sphere of life. There was also a 
pronounced feeling of well-being, with considerable emotional irritability 
and lack of moral feelings. His pressure of activity was confined 
mostly to an intense busyness, writing important letters, sending tele- 
grams, etc. Physically there were exaggerated tendon reflexes, Argyll- 
Robertson pupils ; muscular tremor, especially of facial muscles ; inco- 
ordination and greatly impaired articulation. 

This condition of excitement greatly increased, and at the time of his 
first blood examination, one month later, was extreme. His sleep was 
greatly disturbed and he had lost nineteen pounds in weight. The 
excitement began to abate in the second and third months, so that 
it was possible to keep him clothed. Suddenly the patient developed 
a stuporous condition over night. In the morning his consciousness 
was found to be greatly clouded, memory was much impaired, he was 
silent, and only fragments of his former grandiose ideas could be obtained 
by direct questions ; emotionally the elation had been replaced by 
indifference, and his activity had mostly disappeared. Physically 
muscular exhaustion with increased tremor and inco-ordination had 
appeared, the countenance had become ashen and sunken. This stupor 
increased and death occurred thirty-six hours later, in the twenty-third 
month of the disease. During the week previous to the appearance 
of the stupor his weight fell eight pounds. The temperature was slightly 
subnormal during the stupor. 

Consent for post-mortem examination could not be obtained, and the 
diagnosis could not be verified. 

The examination of the blood, which consisted of bi-weekly exam- 
inations, shows the lijemoglobin to have remained subnormal until the 
day previous to the appearance of the stupor, when it rose to 105 per 
cent. The erythrocytes were subnormal at the time of the first exam- 
ination, but had increased 1,000,000 by the second examination,_then 
they steadily fell with the slight abatement of the excitement until the 
day before the stupor, when with the hsemoglobin they rose to 5,088,000. 
The leukocytes were subnormal until the last examination, when they 
rose over 3000, producing a slight leukocytosis. In this elevation the 
polymorphonuclear leukocytes jumped up about 20 per cent,, with a 
corresponding drop in the small lymphocytes, which had been 37.2 per - 
cent. and 39 per cent., but with this exception the character of the 
leukocytes had been normal. 

This case is of greatest interest because it shows the tendency to an 
abrupt rise in all three elements of the blood one day preceding the 
appearance of the fatal stupor. 
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Case VIII. — At forty-six years of age tliis patient began to “ fail 
in health,” to lose in weight, and suffer from malaise ; but it was not 
until seven months later that mental symptoms appeared, at which 
time he neglected his work, became loquacious and displayed a mod- 
erate feeling of well-being. A few somatic delusions w'ere expressed, 
such as that he had revolving wheels in his head, which he feared 
would wear through the cranium and cause death, and his memory 
for recent events was impaired. He was admitted to the hospital 
three months later, when he was partially disoriented, and showed 
marked impairment of memory, some feeling of well-being, and motor 
restlessness. Physically he presented ataxia, general muscular tremor, 
faulty speech, Argyll-Robertson pupils, exaggerated reflexes, and im- 
paired nutrition. In the course of two months the restlessness and 
loquacity disappeared, consciousness cleared, somatic delusions van- 
ished, and nutrition improved. Constant hallucinations of hearing, 
however, appeared, with delusions of infidelity and of reference, which 
made him despondent. It was at this time that the blood examinations 
were begun. He was orderly in conduct and an excellent helper in 
the ward. 

His mental condition remained unchanged during the succeeding six 
months. The hallucinations of hearing continued and caused him much 
anxiety in reference to his wife. During the latter part of this period 
he sufered from insomnia and terrifying dreams and steadily lost in 
weight. The physical symptoms had not advanced. Without warning 
he suddenly became greatly agitated, reacted to numerous hallucinations 
of hearing, assaulted fellow-patients and attendants, resented his con- 
finement, removed his clothing without purpose, and exhibited great 
motor restlessness. Consciousness remained clear. Food was refused 
and sleep completely abolished. At the end of the fourteenth day the 
patient became comatose and died forty-eight hours later. 

During the quiescent period his weight gradually fell fourteen 
pounds, and during the final period of excitement dropped thirty-six 
pounds. The temperature was not taken, but from all external indi- 
cations was normal. 

A study of the tabulated record of the blood examinations shows 
that the erythrocytes throughout the period of quiescence, extending 
from the tAvelfth to the eighteenth month, with few exceptions, remained 
constantly normal and high normal. During the eight weeks previous 
to the terminal excitement there had been a gradual rise for seven 
weeks and then an abrupt drop of 900,000. In this same period the 
haemoglobin at first averaged about 89 per cent., when it fell and aver- 
aged during the last thirteen weeks about 82 per cent. The leukocytes 
at first continued about normal, but during the last thirteen Aveeks of 
this period fell to low normal, and sometimes even to 5000. The Avcek 
previous to the exacerbation a leukocytosis appeared. In the differen- 
tial estimation of the leukocytes we find that the poljnnorphonuclear 
leukocytes Avere alAA’ays in excess of the normal percentage by ten to 
fifteen points, AAdiile tbe small lymphocytes presented a continuous lym- 
phocythasmia. The large lymphocytes Avere continually beloAV normal 
during the latter part of this period. 

The final period of the disease, that of the excitement, presents a 
marked change. In the first place, there Avas a progressive increase in 
the number of the erythrocytes after the second AA’eek, reaching, eight 
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hours before death, 7,551,000 ; the hcemoglobiu showed a corresponding 
rise to 110 per cent. The leukocytes from the week preceding the 
exacerbation began to increase, and in the final count reached 27,000. 
The increase occurred entirely in the polymorphonuclear variety, which 
at the end averaged 91,6 per cent. 

The post-mortem observations in the case verified the diagnosis of 
general paresis, and failed to reveal any cause for the leukocytosis. 

Case IX. — The onset of the disease occurred at forty-three years, 
six mouths previous to the patient’s admission to the hospital. He 
began to drink to greater excess, and when under its influence became 
violent. His work was abandoned while he spent his time loafing 
about the neighborhood. He presented a feeling of well-being, and 
in a short time expansiv’-e delusions appeared. He was shiftless and 
careless, and upon two occasions set the house on fire with ashes from 
his pipe, but on neither occasion made any effort to extinguish the 
flames. At the time of his admission he wms still expansive and had a 
feeling of ^rell- being. Deterioration was evident from his impaired 
memory and judgment and lack of emotional reaction. There was no 
increased activity, and consciousness was clear. Physically the pupils 
were unequal and irresponsive to light, tendon reflexes were absent, and 
there was faulty speech, general muscular tremor, moderate ataxia, and 
greatly disturbed speech. From the eighth to tenth months the expan- 
siveness and feeling of well-being gradually disappeared, while the irri- 
tability increased, leading to occasional outbursts of passion with de- 
structiveness. In the tenth month he suffered from his first epilepti- 
form attack, preceded for a couple of days by lightning pains in his 
legs and followed by great restlessness and violent aggressiveness. 
During the following five months periods of composure witls insight and 
fear of impending death alternated with periods of restlessness, irrita- 
bility, and threatening and sdolent behavior. In the thirteenth month ■ 
the second paralytic seizure occurred, preceded by five days of excite- 
ment and followed by composure. During the sixteenth to twenty-first 
months he had a partial remission, with an improvement in memory, 
emotional attitude, and conduct. 

The first blood examination was made during this remission, but the 
second examination was not made until the termination of the remis- 
sion, with a stupor in the twenty-first month. The examination was 
made on the second day of the stupor, when the patient was completely 
clouded, experiencing hallucinations of sight, incoherence of thought, 
and slight restlessness. On the same day an epileptoid spasm of the 
clonic form appeared, involving only the right upper and lower limbs, 
followed by hemiparesis of this side lasting some days. The stupor 
disappeared in the course of five days, but .mental deterioration had 
advanced, and the patient presented greater languor, indifference, and 
irritabilitjL For the three succeeding months he showed considerable 
gradual improvement. Dazedness again suddenly appeared in the 
twenty-fourth month, with evident hemiparesis of the left side, from 
which he never fully recovered He remained semistuporous for two 
months, was thoroughly disoriented, and memorj’’ for all of the events 
of his life was greatly impaired. During this time he suffered from 
an epileptiform attack involving the left side and followed by a partial 
paralysis of this side. The convulsive twitchings lasted several days. 
The quiescent stage followed from the twenty-sixth to the twenty- 
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ninth months. Another and exactly similar seizure to the above, 
involving the left side and producing paresis, occurred in the t^Yenty- 
ninth month. The twitching continued for four days. Two weeks 
later a slight clonic seizure occurred involving the left side. Three 
days following this the patient developed a comatose state, with twitch- 
ing of the right hand, weakened pulse, and febrile temperature, appear- 
ance of bronchopneumonia on the ninth day, and death on the eleventh 
day. 

The post-mortem examination disclosed the anatomical lesions char- 
acteristic of dementia paralytica and also bronchopneumonia. 

The study of the blood in this case began during the remission 
between the sixteenth and twenty-first months. At that time there 
was a moderate leukocytosis and a high erythrocyte count. The 
second examination was made on the second da}’^ of the stupor which 
followed the remission, and from this time examinations were made 
weekly until death. Six hours previous to the second examination the 
patient developed an epileptoid attack which lasted ten hours. 
Throughout this stupor the erythrocytes remained a high normal, with 
hemoglobin varying between 85 and -95 per cent. ; the leukocytes 
showed a leukocytosis 11,000 to 20,000, which reached its height in the 
second week. During the following ten weeks, while dementia was 
gradually progressing, the hsemoglobin remained high, for three weeks 
being above 100 per cent., but during the last two weeks falling below 
75 per cent. The erythrocytes continued high, upon two occasions 
passing the 6,000,000 mark.” The leukocytes fell abruptly to below 
normal, then rose slightly in the third, fourth, fifth, and sixth weeks, 
maintaining a slight leukocytosis, and again in the eighth week reached 
10,300. In the tenth week, on the day when the condition of dazed- 
ness suddenly appeared accompanied by hemiparesis, the leukocytes 
reached only 9500. 

From this time until three weeks previous to death, while the mental 
condition did not change greatly, the progress of the disease was 
marked, however, by paralytic attacks. The hsemoglobin averaged 
80 per cent., upon one occasion reaching 65 per cent., the erythrocytes 
remained about 5,000,000 until during the final eleven weeks, wheii 
they averaged about 4,700,000, except upon one occasion, when they 
rose to 5,546,000, and fell back again the next week without apparent 
reason. During the final comatose state of two w'eeks the erythrocytes 
fell to 4,131,000, and on the day before death to 3,600,000. 

The leukocytes during the period from the twenty-third to twenty- 
ninth month were mostly below normal, except near paralytic attacks. 
The week following the attack in the twenty-third month they reached 
about 10,600. They were then subnormal until the next attack, which 
lasted three days. The count was made on the day follo'wing the 
onset and showed a leukocytosis which continued into the next week. 
Four and five weeks later a leukocytosis appeared without any evident 
change of the mental symptoms. Likewise five weeks later and also 
seven and eight wrecks later a slight rise above normal occurred. The 
next rise occurred thirteen hours preceding an attack, and again three 
weeks later a moderate leukocytosis accompanied another attack. In 
the coma wdiich followed this attack and led to death the leukocytosis 
was 13,700, and one week later, the day previous to death, 10,700. 
In the differential count we find that during the periods of leukocytosis 
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throughout the disease the polymorphonuclear leukocytes predominated 
in percentages varying from 60.6 to 90.4 per cent., but upon only two 
occasions being below 70 per cent. His weight charts show a gradual 
fall from the twenty-third month, and during the last two weeks a loss 
of over ten pounds. 

His temperature at the time of the blood counts did not vary over a 
degree from normal, except during his final illness, when it remained 
subfebrile, except at the final count, when it was 105° F., ten hours 
after developing bronchopneumonia. 

Case X. — The onset of the psychosis was gradual at the age of thirty- 
five years, with a pronounced change of character, the patient becoming 
irritable, very forgetful, and at times dazed. Within a month of the 
onset he had a paralytic attack, and following this the memory was more 
impaired, and he seemed uneasy, and could not apply himself to his 
work. His memory and judgment had so far deteriorated by the 
tenth month that he was incapable of doing any work. At this time 
he began to express delusions of grandeur and to exhibit a feeling of 
well-being. 

He was admitted to the institution in the twelfth month of the dis- 
ease, with profound deterioration in both memory and judgment, 
clouded consciousness, extremely expansive delusions, and a marked 
feeling of well-being. He was busy in planning various grandiose 
business adventures, and had no thought or feeling for his family. 
Physically he presented an absence of knee-jerks, Argyll-Bobertson 
pupils, inco-ordination of lower extremities, faulty articulation, general 
muscular tremor, absence of facial expression, and impaired nutrition. 

During the first month after admission the patient showed some 
improvement, his consciousness became clear, the expansive delusions 
were less prominent. He became interested in his environment and 
was an excellent, energetic ward helper. Physically his state of untrition 
improved greatly, and his weight rose seventeen pounds. There Avas 
no further change in his condition frorn the thirteenth to the twenty- 
third month. The blood examinations had been begun during the 
quiescent period. 

In the twenty-third month the patient gradually developed a condi- 
tion of stupor, he lost his former interest, stood about in one place 
unobservant, seemed unable to comprehend questions, and answered 
ver}’^ slowly, giving evidence of difiiculty of thought. All the delusions 
had disappeared and he expressed some insight into his condition. He 
was confined in bed. In seven days his stupor had deepened so that 
he did not respond at aU to questions, and had to be fed by spoon. 
His weight continued to fall rapidly and his countenance became ashen. 
On the fourth day his temperature rose to 104° P., then fell to sub- 
normal for two daj'S, and from that time continued to show a slight 
afternoon rise to about 99.6° F. The stupor became more profound, 
and he died on the fourteenth day. In the two weeks his weight had 
fallen from 151 to 107 pounds. 

In reviewing the blood charts of weekly counts Avhich began during 
the quiescent stage at the seventeenth and one-half month of the disease 
Ave find that, the hrcmoglobin remained constantly low throughout this 
period. Upon three occasions it rose above 90 per cent., once to 93 
per cent., and fell as low as 74 per cent. ; its aAmrage, however, Avas 84 
per cent. During the seventeenth and eighteenth months it varied 
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between 87 and 93 per cent., while during the final two months it 
varied between 88 and 74 per cent. During the period of stupor it 
fell at first to 65 per cent., and then rose gradually to 90 per cent, at 
the final count — four days before death. 

The erythrocytes during the period of quiescence remained mostly 
normal, three times they rose above 5,500,000, and once to 5,871,000, 
until they fell with the hsemoglobin, and from that time until the final 
stupor remained below 5,000,000, once reaching 4,500,000. During 
the stupor they gradually rose from 4,500,000 to 6,500,000. 

The leukocytes, similarly with the erythrocytes, remained about 
normal, with one exception, when they rose to and over 10,000, then 
fell and were subnormal, averaging about 5,000. During the first 
part of the stupor, while it was still not profound, they rose gradually 
to normal, and then passed into a state of leukocytosis. 

In reference to the relation maintained by the different forms of 
leukocytes we find that the polymorphonuclear leukocytes were about 
normal until the appearance of the leukocytosis, when they rose to 
80.4 and 86.2 per cent. 

During the final stupor there was a pronounced lymphopenia, while 
the large lymphocytes remained at the same percentage. 

The autopsy in this case substantiated the diagnosis of dementia 
paralytica. 

pASB XI. — This patient developed dementia paralytica at the age of 
thirty-six years, but did not come under our care until one and one- 
half years later. 

At this time he presented as evidences of the disease an impairment 
of memory, some clouding of consciousness, emotional deterioration, and 
increased motor activity, and an extremely limited content of thought. 
Physically he presented a very pronounced choreiform condition, which 
simulated very closely advanced Huntington’s chorea ; also exagger- 
ated deep reflexes ; tremor of the muscles of the face, tongue, and 
hands, inco-ordination of the limbs and facial muscles, and a moderately 
defective speech. In reading there was an elision and an occasional 
translation of syllables. He was also poorly nourished. 

The patient was in this same condition at the time the blood ex- 
aminations were begun, which was in the twentieth month of the 
disease, one and one-half months after admission. His condition did 
not change until the latter part of the twenty-third month, when he 
would become dazed for a few hours at a time. While in this state 
he was completely clouded, and would fail to respond to the dinner 
call. In three weeks he gradually passed into a stuporous state. The 
duration of this stupor was from February 19th to April 14th, when he 
emerged from the condition during a night. The next morning he 
was active and interested, asked for work, and talked freely of his war 
experiences. There was no motor restlessness. His condition of deteri- 
oration had apparently not advanced during the stupor, while the 
choreiform condition had greatly improved and was now confined en- 
tirely to the muscles of the face. 

A condition of stupor, similar in every respect to the former one, 
came over him suddenly on June 30th, ten wmeks later. On the 
morning of the tenth day he seemed somewhat improved, as he volun- 
tarily went to the bath-room ; a few minutes later he fell in a convul- 
sion and expired in three minutes. 
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The post-mortem examination in tliis case substantiated the diagnosis 
of dementia paralytica. 

In this case the blood examinations were begun during a condition 
of moderate paretic excitement, which persisted until the gradual 
appearance of a stuporous state in the twenty-third mouth. During 
the first three months only four examinations were made. Following 
this for three months they were made weekly, and during the last two 
months bi-weekly. During the first three months the hfemoglobin 
varied between 70 and 95 per cent., the erythrocytes were normal, with 
one exception, when they fell to 4,511,000, and the leukocytes were low 
normal and subnormal. During the stupor of two months’ duration 
the hremoglobin varied from 65 to 85 per cent., the erythrocytes in- 
creased from subnormal to above normal, and then fell to normal ; the 
leukocytes averaged low normal. In the period of two ireeks’ intermis- 
sion the hemoglobin varied from 68 to 80 per cent., the erythrocytes 
remained normal, and the leukocytes averaged normal. Ho blood 
count was made during the eleven days previous to the onset of the 
second stupor, and the final examination was made six days before 
death. This examination revealed a normal count, with the exception 
of the low hmmoglobin and the high percentage of the polymorpho- 
nuclear leukocytes (77.8 per cent.). 

The clearly defined periods of stupor are not indicated by a definite 
blood change. The weight, on the other hand, shows a progressive 
drop from the time of the first examination to the time of death, a loss 
aggregating forty -four pounds. 

Technique. The blood has been drawn from the finger, preferably 
a middle finger, precautions being taken to avoid the application of 
friction and pressure. The hremoglobin has been uniformly estimated 
with a Fleischl’s hmmometer, attention being paid that all excess of 
blood is carefully wiped from the end of the capillary tube. The 
erythrocytes have been counted with a Thoma-Zeiss hmmocytometer, 
the same pipette being used for practically all of the work. In using 
Gower’s solution, making a dilution of 1 ; 200, an attempt has always 
been made to place the cover-slip over the Zappert counting chamber 
as rapidly as possible after placing the blood in the chamber. Two 
large squares in each of two drops and one in the third drop, preferably 
squares near the periphery, have been counted in making the estima- 
tion. Wherever there was great variation another drop has been 
counted, and the three counts nearest each other selected in making 
the aggregate. 

In counting the leukocytes acetic acid solution, with a dilution of 
1 : 20, has been uniformly employed. Three fields of four hundred 
squares each have been counted in each case, and if there was a great 
variation an additional field was counted. 

As regards the personal equation, the greatest part of the work has 
been done by a single observer. The work was begun by hlr. Burr, 
laboratory technician, in the spring of 1901 (thirty counts), continued 
by Mr. fStone, medical interne (sixty counts), and completed by Sir. 
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Ward, technician, all of wliom had had considerable experience in 
blood work. Besides this, parallel counts were made to determine the 
presence of any error due to personal equation. 

In reference to the condition of the patient, every precaution was 
taken to have the Avork uniform. In most cases the examinations Avere 
made weekly, occasionally bi-weekly. They were made at the same time 
of day, either two hours after breakfast or an hour and one-half after 
a dinner, and on the same day of the Aveek. All patients Avere on 
uniform diet. 

In enumerating the different forms of leukocytes, five hundred cells 
Avere counted. 

Haemoglobin. In interpreting the results of our observations the 
standards established by Eeinert in his extended series of observations 
upon normal individuals have been folloAved. The results of Reinert 
have been confirmed in great part by Mr. Ward, who also made a 
series of twenty-four-hour counts upon normal individuals. In order 
to ascertain if daily pathological variations occurred in the paretic, a 
similar series of tAventy-four-hour counts Avas made by him in one of the 
patients. 

In all of the eleAmn cases the observations Avere necessarily confined 
to a period of the disease in which the disease process was already well 
established. 

The hsemoglobin in all cases showed a moderate antemia, Avhich 
became more marked, but never profound (below 65 per cent.) as the 
disease advanced. In cases where the htemoglobin was below 80 per 
cent, at the time of the first examination it did not subsequently A'ary 
much. 

During the terminal state the average percentage of htemoglobin in 
all hut three of ten cases (IV., V., and X.) was from 3 to 20 per cent, 
higher than during the period just preceding. Of the three cases in 
Avhich the rise in hfemoglobin was not coincident with the onset of the 
terminal state, there is in one a rise in the last four Aveeks from 65 to 
70 per cent., in another during the last three weeks a rise from 65 to 
90 per cent., and in the third case a rise in the last week (tAvo counts) 
from 76 to 86 per cent. The only exception to the increase of the per- 
centage of hajinoglobin in the terminal state is found in Case VI., in 
AAdiich the blood was examined only during this period. In this case 
there was a progressive drop in four weekly counts from 85 to 60 per cent. 

In reference to the relationship betAveen the condition of nutrition 
and the percentage of hcemoglobin, four of the eleven cases AA'ere Avell 
nourished throughout the period of examination until just preceding 
and during the terminal state, and seven were poorly nourished. The 
htemoglobin in the Avell-nourished cases averaged only 4 per cent, 
higher than in the poorly nourished — 78 and 82 per cent. In tA\'o of 

A'OL. 12C, NO. 6.— DECEIIBEE, 1903. 69 
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the well-nourished cases the hsemoglobin reached 100 per cent., and 
plus three times in one, and once in another case and three times in 
one of the poorly nourished patients. 

The hemoglobin during the various paretic states of quiescence, of 
excitement and stupor, not terminal, present no constant change, char- 
acteristic either of different states in the same individual or of similar 
states in different individuals. There was no increase in the percentage 
of hemoglobin during the quiescent period, when nutrition regularly 
improved. 

ERYTHROCYTEa. The erythrocytes in eight cases in which the exam- 
inations extended over many months averaged normal in all, while in 
the two cases (III. and VI.) in which the examinations were made only 
during a short period previous to death tlie average \ras low normal, 
but in no case was there an average subnormal count. Occasion allj’’ 
the cells sank to low normal, but in only five instances did they fall to 
subnormal ; in one case once, in one case twice, and in one case three times. 
In the last two of these cases it occurred at the very end of the disease. 

In all cases the erythrocj’tes showed a tendency to sink during the 
period just previous to the terminal state, and then there occurred dur- 
ing the terminal state, with only one exception, a rise which is even 
more marked than that seen in the hajmoglobin during the same period. 
This rise varied from 5000 to 3,000,000, and in four cases became a 
polycythfemia. This rise was exactly coincident with the beginning 
of the terminal state in only five of the ten cases. 

The various paretic states, exclusive of the terminal state, namely, 
those of excitement, of stupor and quiescence, failed to exhibit any 
change in the erythrocytes. In the five cases of paretic excitement the 
count averaged norma) in all but one, which was subnormal. In the 
two cases vnth the greatest excitement, in one of which there were two 
periods of excitement, the count averaged normal in one case and in 
one period of the other, and low normal in the other period. In the 
individual cases the count during the period of excitement averaged 
the same in two cases and lower in one. In one of the two cases in 
which it was higher the excitement occurred early in the disease, when 
the erythrocytes are naturally, higher. 

Stupor occurred twice in each of two cases. In three of these four 
stuporous states the count averaged normal, and in the other subnor- 
mal. In the individual cases the erythrocytes averaged higher during 
the period of stupor in one case and lower in the other. 

Periods of quiescence could be studied in eight cases, in one of which 
it occurred twice. In five of these periods the count averaged normal, 
in two low normal, in one high normal, and in one polycythmmia. In 
the individual cases the erythrocytes during the period of quiescence 
.averaged about the same as during the other periods of the disease in 
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three cases, lower in one case, and higher in the fifth case. In the 
remaining three cases there were no other paretic states except the 
terminal with Avhich to compare it. 

As regards the relationship between the condition of nutrition and 
the number of erythrocytes, the gradual, though not marked diminution 
in the number of cells as the disease advanced corresponded with the 
gradual loss of weight, except in the terminal state, when there was 
a tremendous loss of weight, but a considerable increase in the number 
of cells. In the three well-nourished cases (I,, VIII., and X.) the 
erythrocytes averaged only a very little higher than in the poorlj’' 
nourished cases. 

In making the differential counts no qualitative changes of any 
moment were noted in any of. the cases. Occasionally poikilocytosis, 
and now and then a single normoblast or a myelocyte, was found. 

Paralytic attacks occurred in three cases. No appreciable change 
was observed in the erythrocytes near these times. In Case IX. the 
count was made at the time of the first attack, a))out six hours after 
the seizure ; at the second, eighteen hours before ; at the third, twent}' 
hours afterward, and at the fourth, three days later. In Case I. the 
examination was not made until forty-eight hours after the attack. 
In Case V. the count was made a few hours after the termination of an 
epileptiform status of twenty-four hours’ duration. 

Leukocytes. The study of the leukocytes does not show uniform 
results. In the cases in which the study extended over many months, 
the leukocytes presented a gradual fall in three cases, in three cases 
they were low at the time of the first examination and continued low, 
Avhile in three cases they varied throughout the entire period. But 
in all of these nine cases just preceding, coincident with or following 
the onset of the terminal state, there appears a rise in the number of 
the leukocytes, which in all but two reaches a leukocytosis. This 
leukocytosis varies from 10,700 to 27,000. In the two cases which 
did not reach a leukocytosis there is a rise in one of 1000 and in the 
other of 3000. In three cases the height of this leukocytosis occurs 
before the final examination ; in Case IX. there is a fall of 3000 in 
the last four days ; Case V., a fall of almost 3000 in the last four days ; 
and in Case I,, a fall of 10,400 in the last five days. In tlie two cases 
in which the examinations are confined to the terminal state, there is 
in one a gradual rise from 6300 to 26,000, and in the other a leukocy- 
tosis which rose from 10,000 to 14,000. 

The paretic states of excitement, of stupor and quiescence, exclusive 
of the terminal states, did not present any characteristic change. In 
the four periods of stupor — two cases— there was a constant leukocytosis 
in one, an average normal count in tw’o, and a low normal in one, but 
in two of these periods a leukocytosis appeared transitorily. In six 
periods of excitement — five cases — there was an average hypoleukocy- 
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tosis in three, an average normal count in two, and a leukocytosis in 
one. Besides this a leukocytosis appeared transitorily in one period 
of excitement. In the nine periods of quiescence — eight cases — an 
average normal count was present in four, a leukocytosis in one, a 
hypoleukoeytosis in two, low normal in one, and a high normal in one, but 
in seven of these periods a moderate leukocytosis appeared temporarily. 

The percentage of the different forms of leukocytes, shown by the 
differential counts, presents a striking abnormality. A uniform path- 
ological increase of the polymorphonuclear variety occurred in ten of 
the eleven cases. In this one. Case VIII., the percentage of polymorpho- 
nuclear leukocytes remained within normal limits with two exceptions ; 
once it fell to 53.8 per cent., and once it rose to 71.8 per cent. This 
pathological increase became more pronounced and reached its climax, 
with one exception, during the terminal stage. In Case II. the highest 
point is touched during a stage of excitement some months previous to 
the terminal state, but the average highest percentage occurred during 
the terminal state. 

Plasma cells were carefully looked for in the differential counts, but 
never encountered. This observation is of importance because of the 
prominent rSle played by these cells in the vascular changes in the 
brain, which has come to be regarded as a pathognomonic condition. 

The opportunity for observing the condition of the leukocytes near 
paralytic attacks was limited, as in the eleven cases only six attacks 
occurred — four in Case IX. and one each in Cases I. and V. In Case 
I., in which the count, made two days after the attack, was 8300, it is 
practically of no value. In Case V. the count, made a few hours after 
the termination of an epileptiform status of twenty-four hours’ dura- 
tion, was 17,200. This was in the terminal state, and five days later, 
three days before death, the count had dropped 3000. In Case IX. 
a count was made six hours after the first attack and showed a leuko- 
cytosis of 14,000. One week later the count was 19,000 without any 
apparent reason, except that the patient was still in stupor. The count 
was made in the second attack twenty-four hours later and showed a 
leukocytosis of 13,900, which was a rise of over 7000 above the average 
of the preceding weeks. Two days later the count was 14,600, In the 
third attack the count made eighteen hours before was 10,300, while 
for the two previous examinations it was under 7000, and the two sub- 
sequent examinations under 8500. In the count made three days 
following the fourth attack, which was during the terminal state, the 
leukoc\'tosis reached only 10,000, wliich was a rise of 2000 over the 
previous count. 

In renewing the blood changes observed in the htemoglobin and 
erythrocytes, there are only two conditions requiring special comment : 
the progressive moderate ancemia, and the tendency to a polycythremia 
- nd an increase in the percentage of the hmmoglobin in the terminal 
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state. The aniemia, which is more apparent in the hemoglobin than in 
the red cells, is similar to that which accompanies chronic diseases ; as, 
chronic nephritis, cirrhosis of the liver, and syphilis, except that it is 
less pronounced. It is in accord with the progressive atrophy of the 
nervous system accompanied by a gradual and complete loss of func- 
tion, as well as atrophy and arteriosclerotic changes occurring in the 
internal organs. The tendency for this ansemia to disappear and to be 
replaced in the terminal state by a progressive increase in both elements, 
which in some cases passed the normal limits, does not, as far as 
recorded,' find its counterpart in other diseases, and is more difficult of 
explanation. The most rational explanation would be that it was due 
to a concentration of the blood, dependent upon a lack of ingestion of 
fluids and food during the terminal period. This did occur in the 
paretics during the latter part of the terminal period, and in some cases 
the abstinence was complete during the last few days. 

In order to determine the importance of this factor several moribund 
cases suffering from inanition were studied. In six such cases in which 
the examination was made from four to twenty-seven hours ante-mortem, 
and in which there was an absence of the ingestion of food and water, 
as well as an absence of temperature or demonstrable inflammatory 
condition, the haemoglobin was found to be low in all cases except one 
(93 per cent.). The erythrocytes in these cases were within normal 
limits except in this one case, in which they reached 6,155,000. Slug- 
gish circulation was evident in the moribund cases as well as in the 
moribund paretics, by the slow flow of the blood and by the appearance 
of an extremely dark-colored drop at the point of puncture. Judging 
from these facts one feels safe in the assumption that the high per- 
centage of haemoglobin and the tendency to a polycytluemia of the 
terminal paretic state is not due to concentration of the blood dependent 
upon lack of ingestion of food and fluids or to the weakened heart’s 
action and sluggish circulation. Furthermore, this condition of the 
paretic blood was in the majority of cases coincident with the onset of 
the terminal state and was in existence some days or weeks before the 
moribund state appeared. 

The two pathological conditions observed in the leukocytes which 
merit comment are the appearance of a terminal leukocytosis coincident 
or nearly so with the terminal mental state and the presence of a leuko- 
C 3 dosis accompanying paretic attacks of an epileptiform nature. In 
considering the terminal leukocytosis one must eliminate the presence 
of any inflammatory conditions which might give rise to it. In Case 
IX. bronchopneumonia appeared two days before death. The final 
count was taken ten hours later and showed a fall in the leukocytes 
from 13,700 to 10,700. With this exception there was no physical 

1 Prof. Ewing informs me that he has observed a somewhat similar tendency in Isolated 
cases of cancer and of tuberculosis. 
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sign of any inflammatory process in the five cases not examined post- 
mortem, and no pathologica] evidence of it in the six cases in which 
an autopsy was performed. 

This leukocytosis should not be confounded with the moribund 
leukocytosis mentioned by Cabot and other writers, as it appears some 
time before the moribund state. In accord with their statements it 
might be added that our six moribund cases, examined from four to 
twenty-seven hours ante-mortem, showed a leukocj’tosis varying from 
13,000 to 17,000, being highest in the eases four and five hours ante- 
mortem, Moribund leukocytosis is believed to arise either from stasis 
or from terminal “ intoxication.” The former explanation cannot 
apply to prolonged terminal paretic leukocytosis, as the sluggish circu- 
lation and weakened heart action did not appear until just previous 
to death. The preponderance of experimental evidence goes to prove 
that leukocytosis should be regarded as a reaction to the presence of a 
chemical substance in the blood, the function of the leukocytosis being 
to remove these substances. 

The only chronic non-febrile non-in flammatory disease process com- 
parable with dementia paralj'tica in which a terminal leukocytosis has 
been observed is chronic nephritis, terminating in urasmia. In this 
disease Cabot found an absence of leukocytosis in the great majority of 
cases during the progress of the disease until the urtemic state when 
leukocytosis appeared in thirty-four of forty cases. This concurrence is 
most significant, not onij" in establishing the to.xic origin of the terminal 
state and its leukocytosis, but also the toxic origin of the disease. 

The presence of the leukocytosis accompanying paralytic attacks has 
already been established by Capps, Our limited observations on this 
matter simply bring additional evidence. In explanation of this 
phenomena, here again the only recourse is to the toxic theory. The 
only disease presenting symptoms comparable with the paralytic attacks 
of dementia paralytica is idiopathic epilepsy. The blood conditions in 
this disease have been studied by Kroubmiller and Pugh, Kroubmiller' 
studied twelve cases, and claims that at the time of the attack the total 
quantity of leukocytes is increased and that the increase diminished 
with every new attack. It is highest one hour after the attack. This 
increase is due to the relative and absolute increase in the lymphocytes 
with a relative decrease of the other cells. Pugh“ studied twenty cases 
of idiopathic epilepsy. His observations were confined to a single 
examination from one to twenty-four hours after the occurrence of one 
or more convulsions in seventeen of the cases, and in three cases an 
examination also in the interparoxysmal period. He found that a 
leukocytosis occurred following seizures, which diminished with each 
convulsion following the first and was less marked in epileptic status. 


> Idem cit. 


= Brain, Winter, 
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In this leukocytosis there was an increase in the small and large 
lymphocytes and a diminution of the polymorphonuclear variety. 

These observations in epilepsy, which are in accord with the results 
of Capps and our own in dementia paralytica, add further weight to the 
toxic theory of the origin of this disease. 

The question naturally arises, if this theory he true, Why are not the 
states of paretic excitement and stupor, which clinically seem to indicate 
an intensification of the toxic state, accompanied by a leukocytosis ? It 
is a recognized clinical fact that the paralytic attacks are regularly 
followed by greater mental impairment. The same is true of the 
excited and stuporous states, at which times the disease usually makes 
greater inroads upon the mentality of the patient. Furthermore, a 
similar condition appears to exist in the terminal state whether the out- 
ward manifestations are those of excitement, stupor, or simple inanition. 
The only explanation for the absence of a leukocytosis in the paretic 
excitement and paretic stupor not terminal is that the toxic state is 
not intense enough to produce it. 

A further pathological change which occurs in striking uniformity is 
the increase of the polymorphonuclear variety of leukocytes throughout 
the course of the disease, for which we can offer no explanation. 

The results of this systematic examination of the paretic blood 
corresponds with those obtained by earlier investigators in reference to 
the progressive ancemia, but they controvert the observation of Smyth 
that there Is a cessation of the progressive fall of hremoglobin during 
periods of great exaltation. The recorded observations on the leuko- 
cytes have been ; a diminution at the end (Macphail), a diminution in 
seven of fourteen cases (Jelliffe), a slight increase (Somers), a moderate 
leukocytosis, except near the onset (Capps), and leukocytosis with the 
exalted state (Jelliffe). Our study does not accord with any of these 
views, though examinations made irregularly during the course of the 
disease in any of our cases might easily have brought results in accord 
with all of them, except those of Capps in reference to the leukocytosis 
accompanying paralytic attacks. The observation of Jelliffe that a leu- 
kocytosis accompanies exalted conditions is improbable, as it occurred 
in only one of six exalted periods. 

Conclusions. Dementia paralytica is accompanied by a moderate 
and progressive anmmia, involving, especially, the hremoglobin and 
becoming more marked as the disease progresses. 

The terminal state of the disease is accompanied by a rise in the 
hfemoglobin, erythrocytes, and a leukocytosis. 

Paralytic attacks are accompanied by a leukocytosis. 

Throughout the disease process there is a pathological increase of 
])olymorphonuclear leukocytes which reaches its height during the 
terminal state. 
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States of paretic excitement, stupor or quiescence, not terminal, are 
not accompanied by any characteristic blood changes. 

The presence of a leukocytosis accompanying the terminal state and 
paralytic attacks is significant evidence in favor of the toxic origin of 
the disease. 

I desire to express my appreciation of the faithful work done by 
Messrs. Burr, Ward, and Stone in making the blood-counts, and par- 
ticularly the assistance given by Mr. H. 0. Stone in compiling the 
statistics of the counts and in arranging the histories of the cases. 

The accompanying tables represent only the terminal stage of the 
disease, and in some cases a part of the period just preceding. 

Table L 


Month of 
disease. 

oB 

e-S 

Erythro- 

cytes. 

Leuko- 

cytes. 

Poly, leu- 
kocytes. 

'■ 6 ' 6 

Eg" 

Eosino- 

phllcs. 

, 1 
S i 
"S) 

^ 1 

1 

Temper- 

ature. 

Singes of the 
disease. 

Case No. 1. 





! 



i 

; 




25th mo. 4th 

77 

4,613,000 

5,000 

78.6 

18.6 

2.2 

0.6 

143 [Normal 



2oth ■' lUh 

70 

4,653,000 

5,800 

61.8 

12,6 

5.6 

0 

Ml ( 

<1 


Moderate 

25th “ 18tb 

85 

4,933,000 

6,000 

83.2 

14.0 

2.4 

0.4 

134 1 

it 


f- excite- 

25th “ 25th 

78 

6,166,000 

7,206 

89 6 

9.8 

2.0 

0.6 

131 

(I 


ment. 

26th " 2d 

78 

5,584,000 

S,30n 

S5.S 

10.2 

4.0 

0 

119 ' 

tt 



2Gth " 9 th 

70 

5,475,000 

11,533 

81.2 

14.2 

4 C 

0 

118 ; 

It 



2Bth " 15th 

82 

5,631,000 

9,100 

92.0 

5.8 

2.0 

0.2 

100 f’ 



Terminal 

26th •' l<th 

SO 

5,088,000 

23,900 

96.0 

2.6 

1.2 

0 



great ex- 

26lh '■ 19th 

93 

6,457,000 

22,900 

95.6 

8.0 

1.4 

0 




citement. 

20th “ 22d 

92 

6,386,000 

13,500 

92.8 

, 6.0 

1.2 

0 

85 1 





Table II. 


Case No. 2. 





; 






17th mo. 9th 1 

72 

4,568,000 

8,400 

85.2 

12.2 1 

2.2 

0.4 

102 

Normal 



17th " 23d 

80 

5,786,000 

5.600 

834 

11,4 ! 

3.6 

1.6 

97 

• 



17th •' oOth ' 

89 

5,306,000 

10,533 

80.8 

14.2 1 

4.4 

0,6 

97 

It 


■ Quiescent. 

18th " 7th ' 

70 

5,671,000 i 

8,400 

80.0 

13 2 ! 

6.0 

0.8 

94 

II 


18th •' 15th : 

62 

5.45.3,000 i 

8,200 

79.6 

14,0 1 

4.2 

2.0 

91 

■' 



18th “ 22d 1 

8,3 

6,182,000 

9,100 

77.6 

16.8 j 

4.6 

1.0 

92 

•• ' 


ISth " 29th ' 

67 

4,888,000 ( 

8,400 

90.0 

6.6 

3.4 

0 

88 

i: 

Terminal 

19th '• 4tb 

82 

5,982, COO j 

16,100 

85.4 

9.8 ' 

3.2 

O.C 

79 



stupor. 


Table III. 


Case No. 4. 

1 

! 




j 1 




ISth mo, 2d 

65 

1 4,615,000 1 

7,000 

78.8 

16.0 

6.0 0.2 

1 


Nonnar 1 

ISth “ 16th 1 

68 

4,916,000 

10,160 

81.6 

15,2 

2.4 0.8 

I 


“ 

f 1 Terminal 

18th " 31st 

70 

' 4,222,000 

8,700 

, 86 2 

9.4 

4.4 1 0 

1 

1 

« ! 

1 f stupor. 

10‘L •• I2th j 

70 

j 4,697,000 

14,660 

94.2 

3.8 

2,0 t 0 

J 

1 


|j 
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Table IV. 


Case No. 5 
IGtU mo. 5th 

83 

5,133.000 

7,600 

81.2 

13.1 

4.5 

1-1 

111 

' 

iNormal 

' 

Excitement. 

16th “ 12th 

S3 

5,442,000 

7,600 

82.2 

10.4 

6.0 

1.4 

110 



16th ■ 

19th 

8.5 

5,622,000 

6.700 

84.0 

10.3 

4.0 

1.7 

110 

i '■ 


16th ' 

20th 

85 

5,724,000 

11,400 

84.8 

10.0 

44 

0.8 i 

109 



17th ‘ 

2d 

86 

5,624,000 

11,800 

84.4 

11.6 

3.6 

0.4 

... 



irih ‘ 

Slh 

76 

5,162,000 

17,200 

93.2 

36 

3.2 

... 1 


! “ 

1 Terminal 

17lh ■ 

9tU 

86 

6,333,000 

14,267 

93.4 

4.0 

1.4 

1.2 i 

i 


‘ if 

} stupor. 


' Could not be taken. 


- Could not be taken. 
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Table V. 


Month of 
disease. 

O.S 

nx! 

Erythro- 

cytes. 

Leuko- 

cytes. 

Poly, leu- 
kocytes. 

Small 

lympho- 

cytes. 

Large 

lympho- 

cytes. 

Eosino- 

phlles. 

Weight. 

Temper- 

ature. 

Stages of the 
disease. 

Case No. 6. 
7th mo. 31st 

85 

5,488,901 

6,800 

82.2 1 

1 

12.8 1 

4.6 

1 

) 

0.4 ! 


1 

1 


8th “ lOth 

70 

4,573,000 

6,500 

86.2 

7.8 ! 

5.4 




Terminal 

8 th “ 

17th 

68 

4,769,000 

10,000 

85.0 

9.4 

4.4 

1.2 


j 1 

8 th “ 26 th 

60 

3.711.000 

4.484.000 

17,720 

93.0 

2.6 

4.4 



i 

stupor. 

9th “ 

2d 

65 

25,000 

83.0 

14.0 

2.2 

i 0.8 

1 ! 

J 96.4 




Table VI. 


Case No. 7. j 



1 

1 

1 






19th mo 

18th 

70 

4,516,000 

6,600 

70.6 

21.2 1 

6.2 

2.0 

113 

1 


Excitement. 

20th “ 

6th 

85 

5,293,000 

5,533 

66.0 

24.4 ! 

6.8 

2.8 

1 107 


1 

11 

20th " 

20th 

86 

5,053,000 

5,030 

71.8 

24.6 i 

2.4 

1.4 

! 100 


Not i 

4< 

21st “ 

8th 

76 

4,244,000 

6,300 

53.8 

37.2 : 

8.2 

0.8 

i ID 


' takeni 

ft 

21st “ 

22d 

78 

4,400,000 

5,900 

54.4 

39.0 1 

3.6 

3.6 

1 112 


1 

1 { 

22d “ 

5th 

105 

5,089,000 

9,000 

71.8 

20.2 

4.2 

0.8 

; 104 

J 

1 

Terminal 







1 




1 1 

stupor. 


Table VII. 


Case No. 8. 
nth mo. 29th 

85 

5,800,000 

7,400 

80.4 

13.2 

5.2 

1.2 

157 



12th “ 6th 

85 

4,942,000 

10,660 

84.0 

10.2 

4.0 

1.8 

157 

•• 1 

>• Quiescent. 

12th “ 12th 

90 

6,408,000 

10,900 

81.4 

18 2 

4.0 

1.4 

155 

“ * 

12th “ 19th 

97 

4,693,000 

16,500 

92.0 


2.0 

0.2 

kA* 

" ‘1 

Terminal 
■ excite- 
ment. 

12th " 26th 

102 

6,302,000 

17,800 

79.2 

14.6 

5.2 

1.0 

128 


12th “ 27th 

105 

6,873,000 

17,920 

81.8 

15.6 

1.6 

1.0 

... 

" 1 

13th “ 2d 

120 

7,551,000 

27,000 

91.6 

6.0 

2.0 


121 

■■ 

i 


Table VIII. 


Case No. 9. 
29th mo. 29th 

82 

5,547,000 

7,750 

76.6 

1 

17.2 i 

4.2 

2.0 

145 

, 


30th “ 5th 

73 

4,500,000 

8,666 

76.4 

15.4 ' 

KSl 

2.2 

145 

97.2 1 

Terminal 

stupor. 

30th “ 12th 

80 

4,700,000 

10,000 

87.4 


5.2 

0.4 

139 

99.6 : 

30th •• 18th 

78 

4,131,000 

13,730 

84-8 

11.6 i 

3.2 

0.4 

125 

99.0 . 

30th “ 22d 

... 

3,600,000 

10,700 


... ' 

1 

... 

... 

... 




Table IX. 


Case No. 10. 
24th mo. 8th 

i 

65 

i 

4,538,000 

5,100 

76.4 

20.4 

2.6 

1 1 

0.6 

161 



24th “ 15th 

78 

4,889,000 

7,000 

8,200 

65.0 

28.2 

5.6 

0.^ 

... 


[Terminal 

24 th “ 22d 

80 

5,333,000 

80.4 

12.8 

5.2 

1.6 



r stupor. 

24th “ SOth 

90 

6,271,000 

15,860 

86.2 

6.8 

6.8 

0.2 

io7 

wm 



Table X. 


Case No. 11. 
20 th mo. 8th 


5,533,000 

7,860 

74.2 

22.4 

3.2 

0.2 

144 

Normal 

Quiescent. 

20th “ 24th 

68 

4,802,000 

6,000 

76.0 

19.6 

4.2 

0.2 

137 

II 

II 

27th “ 5th 

75 

4,747,000 

8,860 

82.2 

14.2 

3.2 

0.4 

137 


II 

27th " 19th 


5,328,800 

7,260 

81.4 

14.8 

3.6 

0.2 j 

131 


II 

2Sth “ 2d 

78 

5,333,000 

8,800 

77.8 

17.2 

4.4 

o.c 1 

1 

130 

II 

Stupor. 


' Could not be taken. 






























REYIEWS. 


A Maxual of Pbactical Hygiexe. By Chakles Haeeingtox, M.D. 

Second edition. Pp. 760. Illustrated with engravings and colored plates. 

Philadelphia and New York : Lea Brothers & Co., 1903. 

It would be difficult to imagine a book better fulfilling the needs of 
the general reader and at the same time containing the essentials of a 
book of general reference on hygiene. The author has considered not 
only the more generally known phases of the question, but also the recent 
problems of prophylaxis. The first quarter of this most readable volume 
is devoted to Foods, with special reference to their nutritive value, and 
then their contaminations and adulterations, with the more simple meth- 
ods of detecting the latter. A chapter on the Air follows, giving in 
detail its normal constituents, extraneous concomitants, and methods of 
analysis. Then come chapters on Soil and Water, the latter being espe- 
cially valuable for the clear description of the general principles of 
water supply and the danger of spread of infectious diseases when this 
most important subject of public health is carelessly dealt with. Habi- 
tations are treated in reference to ventilation, lighting, and plumbing. 
In logical sequence are discussed the subject of Sewage and Disposal 
of Garbage; Military and Naval Hygiene and Quarantine are given in 
their essentials. Of particular interest is the chapter on the Relation of 
Insects to Human Diseases, in Avhich malaria, yellow fever, and filariasis 
are detailed in their recent developments. The prevention of dis- 
ease by means of specific vaccination is dealt with in a thoroughly 
modern fashion. References to the periodical literature. are given in 
footnotes sufficiently to aid further reading without alarming one by 
their number. The presentation of the text is excellent, and the book 
is fully illustrated. In short, it is a volume to which one may go for 
specific information, and the subjects are presented so attractively 
Avithal that he would be apt to turn over the next leaf. F. G. P. 


Text- BOOK of Medicae Jukisprtjdence axd Toxicology. By John 
J. Reese. Sixth edition. Revised by Henry Leffmann, M.D. Phila- 
delphia: P. Blakiston’s Son & Co. 

This useful compendium of toxicology and medical jurisprudence, 
which has reached its sixth edition, has been brought up to date through 
the able editorship of its reviser. In his preface to this edition the latter 
says that “ the introduction of numerous synthetic organic bodies, and the 
extensive use of some of them as household remedies, has given rise to 
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many instances of accidental and suicidal poisoning. Current medical 
literature shows that phenol is becoming one of the most common agents 
of self-destruction, while the extensive use of water-gas greatly increases 
the list of accidental poisonings.” The difficulties and perplexities of the 
analyst are greatly increased by the absence of tests which are conclusive 
of the presence of many of these synthetic bodies, and those of the post- 
mortem examiner rendered only less pronounced through the want of dis- 
tinctive appearances upon which their action is unmistakably to be 
based. 

In the chapter on the Examination of Blood Stains a brief reference to 
the use of the precipitin test is made. This test has come, within the rela- 
tively short period since its introduction into medicolegal use, of such 
great importance that a fuller ti’eatment in the volume before us would 
have seemed advisable. In view of the frequency with which blood stains 
come up for consideration by the medicolegalist, and the high impor- 
tance of an indubitable statement as to their nature, minute directions 
for carrying out the test, its scientific and practical limitations, and 
perhaps a brief reference to cases in which it has already been employed, 
might not have been out of place. 

In the section on Burns and Scalds the cause of death in severe cases 
is still given as the extensive loss of the skin surface and interference with 
the function of secretion and heat regulation. This view is not upheld 
by more recent studies in which more definite effects are easily ascer- 
tained and are sufficient to account for the severe and fatal results. 
The production of extensive thrombi and their consequences as well as 
the action of “ tissue poisons,” the outcome of tissue destruction, are 
entirely competent to explain the otherwise mysterious symptoms follow- 
ing upon severe superficial burns. 

The volume before us has many valuable features that far outweigh the 
very occasional omissions of more recent knowledge on a few of the sub- 
jects included in its scope. It can be recommended in its new edition as 
heartily as ever in its older editions. 


Biogeaphic CniNics. The Origin of the Ill-healtli of De Quincey, Carlyle, 
Darwin, Huxley, and Browning. By Geoege M. Gould, M.D. Phila- 
delphia : P. Blakiston’s Son & Co., 1903. 

In this unique little work Dr. Gould not only studies the lessons to be 
drawn from the lives of the five men whose names appear upon his title- 
page, but also deducts from the study of their lives the practical points 
which bear upon the life-histories of all our patients. In each of the 
instances which Dr. Gould has chosen for his study there is very complete 
biographical material at hand, from which it is possible to construct an 
intimate personal history of the various pathological conditions pre- 
sented. In each instance the cause of the profound gloom which at 
times enwrapped them, and of their constaut complaint of dyspepsia, 
vertigo, and innumerable other physical ills, the author thinks are dis- 
tinctly traceable to the eye, stating the reason as uncorrected astigmatism. 
This theorem he supports by many ingenious arguments. 

The only real criticism to our mind which can be offered in contradic- 
tion to what Dr. Gould so ably advances is that at tirae.s his enthusiasm 
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has led him to make inferences which we would regard as not wholly 
supported by the facts at hand ; thus in pointing out that the long 
walks, rides, etc., which always benefited each one of the victims whose 
case is described in this book did them good by the rest of the e 3 ’-es which 
was necessarily induced, we are inclined to think that possibly also the 
long walks, rides, etc., might be held to have benefited the liver and 
general condition quite as much as the eyes. 

There are a few curious typographical errors. On page 160 Norris 
and Oliver’s System of Diseases of the Eye is attributed to Morris and 
Oliver. On page 184 Dr. Pray is said to have described his test type 
for the diagnosis of astigmatism in 1869, the bibliographical footnote 
stating that the paper appeared in The American Journal of the 
Medical Sciences for January, 1867. The book is one of value to 
all who do literary work, as well as to physicians, and we sincerely trust 
that it will meet with the favorable reception it most certainly deserves. 

F. R. P. 


Manual of Gynecology. By Henry T. Byfoed, M.D.. Professor of 
Gynecology and Clinical Gynecology in the College of Physicians and 
Surgeons of Chicago, Third revised edition, containing 363 illustratmus, 
many of which are original. Pages 598. Philadelphia; P. Blakiston’s 
Son & Co., 1902. 

In this edition the author has brought the subject up to date by the 
addition of much new matter. The field of gynecology is fully re- 
viewed in a manner which will be found quite satisfactory to the medical 
student and to the busy practitioner who may wish to refresh his 
memory. The system of marginal notes and the avoidance of repetition 
by the use of so many text references may be of value to the student 
who is preparing for an examination, but it is not good literary form, and 
makes awkward and disjointed reading. The book is extensively and 
well illustrated; the illustrations of many pathological conditions 
being selected from the best works on the subject are especially valu- 
able. The teaching is wise and conservative, and while there are many 
views expressed which are still open to discussion, especiiilly under the 
head of pathologj’', still there is little to criticise, and the book is a 
safe guide for the student and the practising physician, for whom it is 
intended. J. B. S. 


A Manual of Obstetrics fob Students and Practitioners, By W, P. 

Manton, M.D., Adjunct Professor of Obstetrics and Professor of Clinical 

Gynecology, Detroit College of Medicine. Philadelphia and New York : 

Lea Brothers & Co., 1903. 

As an aid to the student or practitioner of medicine, Dr. Manton’s 
book will prove of much value. It is, as its name implies, an epitome 
or condensation of the essentials of the science of obstetrics, and the 
author has so compiled his volume as to render it much more complete 
than it is usual to find such works. A feature which will be found of 
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much service to students preparing for examinations is a set of questions 
at the end of each chapter, on its contents. The entire work reflects 
much credit upon its author, and, although intended, primaril3% for the 
use of students, it will be found a most handj^ little work of reference 
for the practising physician, containing as it does the most advanced 
work in the science and art of obstetrics. W. R. N. 


Buedett’s Hospitals and Charities, 1903. Being the Year Book of 
Philanthropy and the Hospital Annual. Containing a review of the 
Position and Requirements, and chapters on the Management, Revenue, 
and Cost of the Charities. An exhaustive record of Hospital work for the 
year. It will also be found to be the most useful and reliable guide to 
British, American, and Colonial Hospitals and Asylums, Medical Schools 
and Colleges, Nursing and Convalescent Institutions, Consumption Sana- 
toria, Religious and Benevolent Institutions, and Dispensaries. By Sir 
Henry Burdett, K.C.B. London ; The Scientific Press (Limited). 
New York : Charles Scribner’s Sons. 

This monumental work has an indispensable value not only to physi- 
cians, but to everyone interested in charitable or philanthropic enter- 
prise. It is so well known that a detailed description of the plan on 
which it is written is unnecessary ; sufiice it to say that its pages consti- 
tute a complete directory to medical and charitable institutions through- 
out the world. No efforts are spared to make the information contained 
within it accurate, and it is thoroughly reliable in every respect. It is 
hard to estimate the debt of gratitude due to Sir Henry Burdett and 
his associates, not only from the medical profession, but from the entire 
world. 

In the preface mention is made of the fact that a well-known phil- 
anthropist had written to the editors stating how much this work had 
aided him in the distribution of enormous sums of money among the 
hospitals of Loudon. This is an indication of the beneficent operations 
of such a publication. To lawyers and others concerned in the drawing 
up of wills, bequeathing sums to charities, this work furnishes a reliable 
guide. Let us sincerely hope that the good work which it has done in 
the past will be continued in the future. F. R. P. 


The Refraction and Motility of the Eye. For Students and 
Practitioners, By William Norwood Suter, M.D., Assistant Sur- 
geon, Episcopal Eye, Ear, and Throat Hospital, Washington, D. C. Illus- 
trated with 101 engravings in the text and 4 plates in colors and mono- 
chrome. Philadelphia and New York: Lea Brothers & Co., 1903. 

All works of this kind must give a certain body of truths. These 
present little scope for originality. Successful treatment expresses the 
facts and the reasons upon which they are based in a way comprehen- 
sible to the reader, for which the work is intended — in this case students 
and practitioners of medicine. The most concise and accurate method 
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of dealing with the optics of refraction is, of course, by mathematics ; 
as this must be largely eschewed, the problem is this : to express math-' 
ematical ideas and methods in ordinary language, clear enough for the 
non-mathematical reader to comprehend. This is never easy, requiring 
technical knowledge and the teacher’s power of exposition in a marked 
degree, and even then not always possible. We ask, then, when we 
meet a work of this kind, With what success has the writer solved the 
problem ? In Dr. Suter’s book a very high measure of success has 
been attained. The subject has been so presented that without the 
sacrifice of accurac)', but a minimum of mathematical knowledge is 
required of the reader. 

In expounding the fundamentals the references are frequently made 
directl}' to the works of original experimenters. Interesting historical 
notices abound. Rule of thumb work is conspicuously absent. 

Part I. gives the theor}'^ of refraction, eight chapters, somewhat less 
than a third of the entire work. It is less mathematical than the iuti'o- 
ductory chapter of Landolt, making no references to the formal language 
of trigonometry. 

Part II., two chapters, deals with refraction and motility of the 
normal eye. Tscherning’s theorj'' of the accommodation is given, but 
not indorsed. 

Parts III. and IV. deal with errors of refraction and disorders of 
motility. The directions for prescribing correcting lenses in the vari- 
ous forms of ametropia are clear and judicious. 

The operative treatment of myopia is very properly stated to be lim- 
ited in its application. 

Heterophoria is fairly described, tests, symptoms, etc. We are glad 
to note that the absurd claims which have been made for this condition 
find no indorsement whatever. 

The language of the book is clear and the style direct. T. B. S. 


IxTERXATroxAn Cnixrcs. Edited by A. 0. J. Kelly, A.M., M.D., Phila- 
delphia, Pa., U. S. A. Vol. I. Thirteenth Series, 1903. Pp, 30G. Phila- 
delphia: J. B. Lippincott Co. 

Ix this volume diseases of the circulatory system are well represented 
by articles by Osier on “ Aneurism of the Descending Aorta ” — a care- 
ful study and more valuable from the collated cases presented in 
abstract; Wilcox, on “The Treatment of Cardiac and Vascular Fibro- 
sis, Hodgson’s Disease, the Treatment of Antemia, Anmmic and Vas- 
cular Jlurmurs ; Satterthwaite, on “Nauheim Methods in Chronic 
Heart Disease, with American Adaptations” — a thoroughly practical 
and scholarly paper, reflecting a large experience. The remaining 
papers in treatment are those by Finger, who offers the treatment^ on 
“ Chronic Urethritis,” and Fussell, on the “ Treatment of Diphtheria,” 
who sees in his title more than the antitoxin question, and gives good 
advice as to accessory treatment and complications. Medicine is well 
represented by Billings, with a thoughtful paper on “ Primary Intes- 
tinal Tuberculosis ” ; Einhorn takes up “ P3doric Obstruction, Gastric 
Dilatation, and Gastric Stagnation”; Keen and Senn present a wealth of 
well-digested surgical information of various topics, among which the 
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nervous S3’Stem plays a prominent part — tic douloureux, traumatic epi- 
lepsy, concussion of the brain, and hydrocephalus. Tonnesco, on “ The 
Enduring Kesults of Total Bilateral "Resection of the Cervical Sympa- 
thetic in Basedow’s Disease,” gives his conclusions as follows : “ Total 
bilateral resection of the cervical sympathetic is the most effective 
means for the relief of primary Basedow’s disease. It is, besides, the 
only rational operation if Ave concede that this disease is due to func- 
tional rather than to organic changes in the system. Cervical sympa- 
thectomy is the only operation that relieves the main symptoms of the 
disease, and at the same time lessens or removes the accessory condi- 
tions that have developed during the affection. The effects produced 
by this operation are such as to bring about complete and lasting relief.” 
Thus, we have the last word from the surgical side of the question, and 
the medical is quite ready to accept any method which offers hope for 
a more enduring relief, or indeed cure. Ross, on “ Acquired Umbilical 
Hernia in the Adult,” and Manley, on “ The Greater Importance of the 
Organs in Right as compared with those of the Left Lateral Half of 
the Abdomen,” complete the section devoted to surgery. Pediatrics in 
a single article, Thomson, on “The Causation, Treatment, and Prog- 
nosis of Convulsions in Young Children,” and Orthopedics, likewise a 
single, Amry readable paper, by Shands, on “The Treatment of Weak 
Feet and Flat Feet,” bring the reader to two unusual contributions; 
that is. King, on “ Functional Reversion and its Import in Medical 
ractice,” and Ballantyne, on “ The General Principles of Embryology.” 
The remainder of the volume is occupied by a review of the progress 
of medicine during the year 1902 by Watson and Cattell, in Avhich 
various topics in medicine, therapeutics, and surgery are taken up. As 
compared Avith reviews of progress to be found in the best of the jour- 
nals or year books this is, of course, limited and incomplete, but as 
representing that Avhich the revieAvers regard as first among the fore- 
most Ave accept it, and congratulate them upon an excellent fulfilment 
of their task. We have noted the papers in this volume in more than 
usual detail, because they present a remarkable degree of excellence 
and interest. With this volume Ave recognize the accession of a neAv 
editor, Avho, if he shall maintain the high standard Avhich he has set, 
Avill more than meet the expectations of the numerous and critical 
readers of International Clinics. R. W. W. 


The Surgical Treatment of Gastric and Duodenal Ulcers. By 
B. G. A. Moynihan, M.S. Lond., F.R.C.S. Eug.; Senior Assistant 
Surgeon, Leeds General Infirm.-iry ; Consulting Surgeon to the Skipton 
Hospital and to the Mirfield Memorial Hospital, etc. Pp. 83, illustrated. 
Philadelphia, New York, and London : W. B. Saunders & Co., 1903. 

The rending matter of this monograph consists of forty pages of text 
Avith ten illustrations and diagrams, followed by the histories, in table 
form, of more than 100 cases submitted to operation. The book is 
attractive in appearance, printed on good paper in clear type. hir. 
Mo^'nihan is to be congratulated on the Avay he handles his subject, for 
in clearness, terseness, and brevitj’his style could not be excelled, and yet. 
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at the same time, the reader is never in doubt as to the opinions 
expressed and the author’s idea of the subject under discussion. 

The subject-matter is divided under four headings : Perforation of 
Gastric and Duodenal Ulcers, Hemorrhage, Chronic Ulcer, and Hour- 
glass Stomach, Under these headings the symptoms and treatment are 
discussed, with special reference to the time for and character of the 
opei'ation to be performed. He calls attention to the fact that gastric 
ulcer is seldom single and almost invariably multiple, and for this reason 
condemns all operations which attempt the extirpation of a given ulcer, 
reasoning that where many ulcers are present it is impossible to tell 
which is the offending one. His choice of operation for this reason is 
almost invariably a gastroenterostomy, and his reasons for preferring 
this to pyloroplasty are, to the reviewer at least, convincing. Under the 
subject of Hour-glass Stomach he strongly combats the hypothesis that 
many of these cases are of congenital oi’igin, believing, and proving this 
also by his dissections, that such conditions result most frequently from 
cicatricial contraction of ulcers or from localized inflammatory products 
outside of the stomach wall. His method of gastroenterostomj’- is safe, 
simple, and easy of execution, with the promise of the best after-results. 
The fact that he has done over eight gastroenterostomies with but one 
death makes his opinions worthy of the deepest thought, and stamps his 
method as a thorough and complete one. 

This book will be of the greatest value to the abdominal surgeon and 
also to the practising physician ; for to the latter it will be of much assist- 
ance in deciding when medical treatment should cease and surgical 
begin. K. G. L. 


Diseases, of the Panckeas and Theib Surgical Treatment. By A. 
W. Mayo Robson, F.R.C.S., Senior Surgeon, Leeds General Infirmary ! 
Emeritus Professor of Surgery, Yorkshire College, Victoria University ; 
Member of Council and Hunterian Professor, Royal College of Surgeons 
of England; and B. G, A. Moynihan,M.S. (London), F.R.C.S., Assistant 
Surgeon, Leeds Gener.al Infirmary ; Consulting Surgeon to the Skipton 
Hospital and to the Mirfield Memorial Hospital ; Arris and Gale Lecturer 
and Member of the Board of Examiners in Anatomy for the Fellowship, 
Royal College of Surgeons of England. Philadelphia, New York, and 
London : W. B. Saunders & Co., 1903. 

Until recently little could have been written upon the diagnosis and 
treatment of pancreatic diseases, but during the past five years, and 
particularly since the publication of Fitz’s paper on “ Pancreatitis,” in 
1899, this subject has received a vast amount of attention both from 
surgeons and medical men. To the authors of the volume under con- 
sideration, and particularly to Robson, is due to a considerable extent 
the progress made in the surgical treatment of the various pathological 
conditions of the pancreas. Of course, there is still much to be learned 
about these conditions, as well as about their treatment, and the aim of 
the authors has been not to say the last word regarding the pancreas, 
but rather to present the present status of the subject in as clear a light 
as possible to the medical profession. It is pleasing to note that they 
have dedicated this volume “ To the Surgeons of America in Cordial 
Recognition of Their Work.” 
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The first chapter contains the descriptive and surgical anatomy of 
the pancreas, and the second deals with the experimental work which 
has been done on the pancreas, particularly regarding the relation of 
diabetes to diseases of the pancreas. The chapter on Injuries of the 
Pancreas is interesting, a number of cases having been gathered from 
the literature illustrating lacerations and other injuries. In none of 
the recorded cases was it possible to make a diagnosis of laceration of 
the pancreas before operation or death. Injury of the organ is seldom 
unaccompanied by extensive injury to other abdominal viscera, and 
consequently treatment of the condition is rarely possible. As a result 
of laceration of the pancreas, however, certain sequelae may occur, such 
as absence of the pancreas or distention of the lesser peritoneal cavity 
due to the pouring out of blood and possibly pancreatic secretion. The 
author states that there have been eight well-investigated cases of pro- 
lapse of the pancreas. 

Pour chapters are devoted to the various forms of pancreatitis, and it 
is this condition which appeals most to both physician and surgeon. 
Pancreatitis is divided into acute, subacute, and chronic. The authors 
show that the pancreatic ducts participate in the same inflammatory 
processes as do the bile-ducts. They state that “ the most satisfactory 
evidence at present of deficient pancreatic juice in the bowel is afibrded 
by the abundance of undigested muscle fibre in the motions of a patient 
not sufiering from diarrhma after a meat diet ; and by the absence of 
carbolic acid and salicin in the urine when 60 grains of salol are taken 
in divided doses during the day.” The study of pancreatitis under the 
clinical heads of acute, subacute, and chronic, does not interfere with 
Fitz’s pathological classification of acute pancreatitis into hemorrhagic, 
suppurative, and gangrenous. Both the symptoms and pathology of the 
various forms of pancreatitis are well illustrated by the reports of a 
number of interesting cases. 

The closing chapters deal with pancreatic calculi, cysts, and new- 
growths. 

This work has been well prepared by thoroughly competent authori- 
ties, and undoubtedly presents the subject in a most useful manner to 
both surgeons and physicians, J. H. G. 


Diseases of the Skin. A Makijae for Students and Practitioners. 
By Joseph Grindon, Ph.B., M.D., Professor of Clinical Dermatology and 
Syphilis, Washington University; Dermatologist to the O’Fallon Dis- 
pensary, St. Louis Mullanphy Hospital, St. Luke’s Hospital, etc. PJiila- 
delphia and New York : Lea Brothers & Co., 1902. 

This manual of nearly 400 pages — one of a series of “ pocket text- 
books” — stands midway between the quiz compend and the more 
formal and elaborate treatises. It aims to present the essentials of 
Dermatology in a concise manner, and is intended, as we learn from 
the preface, not only for the student, but for the practitioner of medicine. 
The symptomatology, pathology, and treatment of the various diseases 
of the skin are discussed in a clear and, for the most part, satisfactory 
manner, although, necessarily, with brevity. 
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The author regards pityriasis rubra and dermatitis exfoliativa as 
simply varieties of the same affection. We do not believe, howe%'er, 
that the grave and often fatal malady described by Hebra under the 
former title is the same as the exfoliative inflammation of the skin 
which not infrequently appears as the sequel of other inflammatory 
diseases, such as psoriasis, and pursues a uniformly benign course. 

Eczema is looked upon as a symptom- complex rather than a distinct 
disease, a manner of view which seems to find favor with recent writers. 
In considering the predisposing causes of this Protean disease the 
author is inclined to accept the existence of the so-called dartrous dia- 
thesis of the older French writers. Since no one, not even the French 
themselves, has ever been able to explain, satisfactorilj', what is meant 
exactly by dartre, it hardly seems worth while to resurrect this ancient 
notion. Renal incompetence is stated to be an important factor in the 
causation of eczema in those past middle life. It would seem as if this 
ought to be true, but, as a matter of fact, no one has jmt been able to 
demonstrate any definite relation between insufficient urinary excretion 
and eczema. Even in such an affection as chronic interstitial nephritis, 
in which renal incompetence may reach an extreme degree, eczema is 
decidedly the exception rather than the rule. 

In the treatment of erythematous lupus the author urges that care be 
taken that the remedies used shall do no harm, even if they do no good — 
a much-needed caution, since the inexperienced are apt to make bad 
worse by injudicious and too active treatment. We do not find any 
mention made of large doses of quinine internally in the treatment of 
this very obstinate affection — a remedy which recent observation has 
shown to be of decided benefit in many cases. 

Although necessarily lacking in detail because of its size, the manual 
will be found a useful one by both student and practitioner. M. B, H. 


The Koentgex Eats in Therapeutics and Diagnosis. By W. A. 

Pdset, A.M., M.D., of Chicago, and E. W. Caldweed, B.S., of New 

York. Philadelphia, New York, and London : W. B. Saunders & Co., 

1903. 

In this work the authors have presented clearly and simply their 
opinions derived from comparative study and their personal clinical 
and laboratory experience. Sufficient has been taken from the litera- 
ture of the subject to afford the reader a comprehensive view of the 
influences which have led them to form the personal opinions expressed, 
the citation of the journals and authorities permitting the reader to 
follow such other opinions as he fancies further. Without any desire 
to be dogmatic the}' present a comprehensive work, based upon their 
personal experience, that will enable the reader to acquire by clinical 
stud}' the knowledge which is essential to the proper employment of 
this method of diagnosis. 

Part I. X-ray Apparatus and its Uses in Diagnosis. Without enter- 
ing too much into electrical detail, the authors have given the results 
of their personal experience as trained electricians in adapting apparatus 
to the diagnostic needs of the surgeon. As is to be expected this por- 
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tionof the work is richer in electrical technique and methods than in the 
surgical interpretation of the results that are obtained. It deals with 
the question of apparatus, etc., with an appreciation of the needs of the 
surgeon, and is, therefore, of great value, since things electrical are 
explained clearly in language the surgeon can understand. 

Part II. The Therapeutic Application of X-ra^'s. After a com- 
prehensive r&um4 of the literature of the subject the authors give 
valuable illustrations of its application culled from their personal ex- 
perience. The chapter on the Effects of X-rays on Tissue is par- 
ticularly valuable in teaching the novice what to expect as thera- 
peutic manifestations when commencing treatment. In describing their 
technique they have fully realized the impossibility of dealing with any 
other technique than their own, and make the reader realize that their 
deductions apply only to their own method, and that clinical experience 
is the only foundation as yet upon which each worker must build his 
own method in therapeutics. This element of personal clinical experi- 
ence cannot be dwelt upon too strongly. No matter how explicit and 
valuable the work or the instruction the novice has received, he should 
fully realize that he is always dealing with a powerful agent that is 
capable of doing harm as well as good, and must often be used with its 
utmost power to attain the desired results. A study of this work will 
show why the expert with this method can obtain results that are im- 
possible to the novice, and will lead to the careful instruction of those 
asked to take up this work by hospitals before they are placed in 
charge. 

The work will be an inspiration to the student to the scientific study 
of the X-rays, as well as a ready guide and book of reference. 

C. L. L. 


Ttjbekculosis. Kecast from Lectures delivered at Eush Medical College, 
in Affiliation with the University of Chicago. By Norman Bridge, 
A.M., M.D. Philadelphia, New York, and London : W. B. Saunders 
& Co. 

It is not an easy task to write interestingly on a well-worn topic like 
tuberculosis, yet it is in these very subjects that an original contribution 
is particularly welcome. While there have been no material additions 
to our knowledge of pulraonarj’’ tuberculosis within recent years, the 
interest in the disease on the part of the public as well as the profession 
has never been keener than at the present time, since the vital impor- 
tance of effective precautionary measures and of rational methods of 
treatment has come to be appreciated even bj" our municipal authori- 
ties. It is needless to dwell on the author’s presentation of the pathol- 
ogy, bacteriology, and other formal parts of the work except in general 
approbation of his treatment of these subjects. The chief interest of the 
book lies in the personal element and spontaneity that is or should be 
the characteristic of clinical teaching: a general acquaintance with 
the fundamentals of tuberculous lore — the author has defined the 
meanings of these much misused terms, Utbercidoiis and tubercular — on 
the part of his readers or, rather, his hearers. 

He distinguishes no less than eight clinical forms of pulmonary 
tuberculosis, and it must be confessed that some of these distinctions 
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are rather finely drawn, although always instructive, and there is, unfor- 
tunately, no hint of the relative frequency of each. With four of these 
the student will be familiar from his text-book reading, the fibrous 
form, or “fibroid phthisis the circumscribed form, with a distinctl}’- 
localized lesion, walled off by a fibrous wall, without general spread ; 
the form characterized by cavities, pus absorption, and an overpower- 
ing mixed infection terminating in death before there has been time 
for extension to other organs — so-called “ galloping consumption ’’ ; and 
general visceral tuberculosis secondary to a pulmonary atrium. The 
last member of the group, to which the author would concede the name 
of “ miliary tuberculosis,” is described as a pure tuberculous infection, 
either primary or secondary to a “ long-existing quiescent tuberculosis 
in a circumscribed lung area,” distinctly chronic in character, with 
almost no pus formation, and “only a little fever, which may occur 
irregularly,” and uncertain physical signs. It will be seen that the 
author’s teaching in this respect differs radically from accepted dogmas ; 
indeed, he specifically attacks the conception of miliary tuberculosis as 
given in text-books, denies the occurrence of high fever in tuberculosis 
except as a terminal complication, and regards this form as a chronic 
condition with a stormy ending. The remaining three varieties are 
described as tuberculosis probably confined to the bronchial raucous 
membrane, with the most favorable prognosis of all ; a “ fibrous and 
dissolving” form with atrophy of septa from pressure on the capillaries, 
coalescence of contiguous alveoli, and consequent reduction of respira- 
tory space, characterized by resonance instead of dulness and other 
paradoxical physical signs — a steadily progressive form going on to an 
inevitable lethal termination ; and a form which must surely be rare 
and in which the infection begins in the right apex, and after complete 
regression attacks the upper portion of the left lung, with or without 
recrudescence of the morbid process at the original site, depending on 
the dui-ation of life. 

The chapters on diagnosis contain a number of practical points and 
warnings against possible errors in observation and interpretation, which 
ai'e evidently the outcome of the author’s personal experience. 

Nearly one-half of the little volume is devoted to prophylaxis and 
treatment, and while, of course, climatic and hygienic methods come in 
for their full share of attention, the author shows that much can be 
done in a palliative as well as in a curative way without expatriating 
the patient. Directions as to personal hygiene and diet are dwelt with 
at length. In the matter of seruratherapy the author, like most other 
authorities, is extremely skeptical. R. M. G. 


The iNTERXATroxAL Medical Akkual. A Year Book of Treatment and 
Practitioner’s Index. New York: E. B. Treat & Co., 1903. 

This most excellent compendium of the year’s work in the medical 
profession is worthy of high commendation. It is difficult for the com- 
pilers of such a book to introduce any very original features, but the 
editors of the volume under consideration have shown much discretion 
in the arrangement of their work and in the material which they have 
abstracted in it, A particularly attractive feature of the volume is the 
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excellence and large number of the illustrations, many of them in coloi's. 
For the practitioner who wishes a handy book in which to look up 
recent points in medicine we can recommend this as a most useful guide. 

J. H. G. 


The Diseases oe Warm Countries : A Handbook for Medicad Men. 
By B. ScHEUBE, State Physician and Sanitary Adviser, Greiz; late Pro- 
fessor at the Medical School in Kyoto (Japan). Translated from the Ger- 
man by Pauline Falcke, with addenda on Yellow Fever by James 
Cantlib, M.B., F.E.C.S., and on Malaria by C. W. Daniels, M.B., 
M.R.C.S. Edited by James Cantlie, Lecturer at the London School of 
Tropical Medicine, etc. Second revised edition. Philadelphia: P. Blakis- 
ton’s Son & Co., 1903. 

It is a matter of congratulation that the well-known and authorita- 
tive work of Professor Scheube on tropical diseases has been trans- 
lated into English. The growing importance of a knowledge of tropical 
disease to American physicians makes the volume peculiarly welcome. 
The benefit to English medical literature is, moreover, enhanced by the 
consideration that to a sufficient and discriminating presentation of the 
knowledge of tropical diseases is added a wide experience in the treat- 
ment of many of the diseases dealt with in Professor Scheube’s volume. 
The scope of the volume may be gathered from the several sections into 
which the matter is divided. The first section deals with the general 
infections, among which beriberi and dengue, diseases of unknown 
etiology, are placed alongside of plague and leprosy. What will impress 
the physician whose experience has been limited to temperate clinmtes, 
where disease has perhaps been more carefully studied and differentiated, 
is the use of such terms as “ Indian Nasha fever ” and “ Japanese River 
or flood fever” to designate disease entities. The first, described by 
Fernandez, abounds in malarial districts, but is doubtfully due to the 
Plasmodium malarice; it is, moreover, of very doubtful specificit}'. The 
second, described by Balz, and regarded by him as specific in nature, is 
of unknown etiology, although the “virus” is supposed to cling to the 
submerged soil of the river valleys. The constancy of a skin eruption 
appearing on the sixth or seventh day brings it among the exanthemata. 
The mortality is given variousl}' from 15 to 70 per cent. The second 
section treats of the diseases due to intoxicants, among which are pel- 
lagra, lacquer poisoning, venom poisonings, etc- It may be worth while 
to allude to lacquer poisoning on account of the resemblance to rhus 
poisoning. Only the fresh lacquer produces the general s^uuptoms and 
skin lesions, which consist of slight fever and itching of the skin of the 
head, face, and limbs, to be followed by rodema and a papular eruption. 
This resemblance of symptoms to those of Rhus ioxicodeudron poisoning 
is emphasized by the fact that the lacquer-tree belongs to the same 
botanical family, its species being Rhus vernicijera;. The third section 
deals with animal parasites, a most important chapter of tropical dise.a.ce, 
the fourth of the organic diseases, among which sprue, dysentery, and 
sleeping sickness are included. There seems little justification for the 
inclusion of dysentery in this section and its treatment as a disease of 
wholly unknown etiology. It would have been far better to have sub- 
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stituted some more distinctive title for that of “orgnnie” diseases, and 
in view of the fact that the diseases of the group are doubtless infec- 
tious in origin, “special infections” might have been a suitable one. It 
is to be regretted that no reference in the article on dysentery is made to 
the studies of Shiga and his followers that have added so greatly to our 
knowledge of the cause of dysentery. 

Section five treats of the cutaneous and local diseases, among which 
Madura foot, tinea imbrieata, and pinta {mal del pinto), a dermato- 
mycosis, distinguished by spots of different colors, which give to the 
victims a piebald appearance without causing any disturbance of the 
general health. 

The last section is devoted to a consideration of the cosmopolitan 
diseases of the tropics, by which is meant the diseases which are common 
in temperate climates as well. 

This work, in itself so important, is increased in value by the addition 
of a brief chapter on “Malaria,” by Dr. Daniels, and on “Yellow 
Fever,” by Dr. Cantlie, and by the many new plates introduced into 
the translation. F. 


Die Eoentgenstrahlen xu Diei^ste oee Chikurgie. By Dr. Care 
Beck, of New York. Published by Seitz & Schauer, Munchen. 

The work consists of two volumes written in the German language. 

Volume I. contains 138 pages, and is devoted to the uses for which 
the Roentgen rays may be applied in medicine and surgery. The author 
lays stress upon the value of this method of diagnosis, and takes up 
systematically the different parts of the body, mentioning the patho- 
logical conditions that may occur in each part. He gives very briefly 
an idea of the technique used in the examination of each part of the 
body, and in a number of instances illustrates with brief reports ot 
cases. 

Volume II. consists of sixty plates, which, with a few exceptions, seem 
to be inferior. 

As a whole, the work presents little that is new, unless it be in the 
use of the Roentgen ray in the diagnosis of billiary calculi. It is not a 
work for a beginner, but may be added with profit to a skiagrapher’s 
library. G. E. P, 


The Roentgen* Ravs in aiEWciNE and Sdegery. By Francis H. 
WiLEiAMS, M.D., of Boston. Third edition. New Y'ork: The Mac- 
millan Company, 1903. 

In this new and enlarged edition Dr. Williams has added much ot 
value both by the increased data derived from his personal experience 
and by a we!l-iude.xed r&umd of the current literature of the subject. 
This feature of the work is particularly valuable, as the student is 
enabled to turn to the original writing of the authority quoted, in any 
line of work in which he is particularly* interested. C. L. L. 
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The Operative Treatment of Ulcerative Colitis.— Boas (Deutsche med. 
Wochenschrift, 1903, xxix., 196) reports an interesting case of ulcerative colitis 
cured by operative interference and irrigation of the colon. The patient, 
aged twenty-eight years, had suffered with chronic diarrheea for five years, 
the dejecta containing blood and pus. There was slight tenderness along the 
course of the colon ; the rectum was free from trouble. No amcebre were 
found in the stools. Despite careful diet and irrigations there was no essen- 
tial improvement. In March, 1901, a fecal fistula was made by Steiner. The 
small intestine was found to be normal in appearance. The serosa of the 
colon, however, as far as could be examined, showed spots of thickening in 
various places. After the operation the feces for a time appeared both 
through the fistula and per rectum, but after several weeks the rectal move- 
ments entirely ceased. Irrigations daily, and then every other day, with 
solutions of nitr.ate of silver, and later with iodine, were given. Improve- 
ment was steady, but slow. Constant examinations of the centrifugalized sed- 
iment of the irrigating fluid were made, and as late as seven months after the 
operation a reaction for blood was found, as well as Charcot-Leyden crystals. 
When, finally, a year after the operation, all these abnormal substances had 
disappeared, the fecal fistula was closed. Nine months later the patient re- 
mained entirely well excepting for slight constipation. 

The Complications and Sequels of Pertussis.— Robertson [Scottish 
3Te'lical and Surgical Journal, June. 1903, p. 485) discusses at considerable 
length the complications and sequela; of whooping-cough, showing that this 
is not such an innocent disease as it is generally held to be. Of the pulmo- 
nar}' complic.ations, bronchopneumonia is probably the commonest. Em- 
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physemu, of the alveolar type, is almost invariably present to a slight degree. 
It may, however, be of the interstitial type, involving the mediastinal tissues 
and spreading to the cellular tissues of the neck, and eventually infiltrating 
the subcutaneous tissue of the whole body. Pneumothorax from rupture of 
distended alveoli has occurred. Owing to weakening of the bronchial walls 
bronchiectasis has resulted. 

The nervous complications are varied and not infrequently rather serious. 
Convulsions are the most frequent, and usually occur during a spasmodic 
attack. Whereas these are usually believed to be due to cerebral conges- 
tion, Eobertson is rather inclined to think that they are due to the degree of 
extreme nerwe irritability induced by the action of the specific toxins on the 
nerve cells of the motor cortex. The paralyses that occur are of great inter- 
est and are not rare. They may come on during the spasmodic stage or in 
convalescence. That some of these, occurring in the acute stages of the 
disease, are due to submeningeal hemorrhages has been demonstrated by 
autopsy. Those occurring in convalescence are probably the result of the 
effect of the toxins on the bloodvessels or nerve cells. The hemiplegias 
which occur may be due either to submeningeal or intracerebral hemor- 
rhage, Thrombosis of the cerebral vessels has been described. Valentine 
has analyzed 83 cases of paralysis occurring after pertussis. Of these 62, or 
74.6 per cent., were of cerebral origin. Of the cerebral cases 40 were cases 
of hemiplegia (21 were right-sided, 15 left-sided, and in 4 the side was not 
mentioned) ; 16 were cases of monoplegia affecting the function of the arm, 
face, or leg, or of speech or sight; the remainder were paraplegias. The 
prognosis was not very good, as only about 40 per cent, of the paralyses were 
recovered from. Alexander Bruce reported two cases of spastic paraplegia 
following whooping-cough, and Foggie has recently recorded a case where 
cerebral diplegia followed the disease. Localized paralyses, involving various 
of the cerebral nerves, may occur. Mobius has described a case of ascend- 
ing paralysis of the spinal cord following pertussis in a child aged three 
years. 

Of the circulatory disturbances dilatation of the heart is the most frequent 
and serious. If there be any previous weakness of the heart muscle, it may 
be the cause of a fatal result. 

Knight found albuminuria in 66 out of 86 cases examined. It is usually 
present in mere traces. In about one-fifth of the cases of albuminuria blood 
cells are present, aud in a few hyaline casts are also found. Kon-diabetic 
glycosuria is not an infrequent accompaniment, especially in the cases 
accompanied by convulsions. 

Transient loss of vision is said by the writer to be a frequent complication. 
In most cases this is due to a disturbance of the cerebral circulation, but it 
may be due to a retinal hemorrhage. Subconjunctival hemorrhages are 
common. Strabismus, both temporary or permanent, may occur. The 
membrana tympani has been ruptured during an .attack of coughing. 

Some Points on Metabolism in Gout, with Special Eeference to the 
Kelationship between the Uric Acid and Phosphoric Acid Elimination 
in the Intervals and during Acute Attacks.— Fotchee (TZ/e PradiVioner, 
August, 1903, p. 181) points out that there is some theoretical basis for the 
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opinion that there might be a parallel relationship between the uric acid 
and phosphoric acid excretion in gout. Both are products of the disintegra- 
tion of nuclein. Nuclein breaks up into albumin and nucleinic acid. 
Nucleinic acid further disintegrates into phosphoric acid and a so-called 
“ mother substance.” This “mother substance ” yields both xanthin bases 
and uric acid, the amount of each depending upon the conditions favoring 
oxidation. 

The excretion of uric acid and phosphoric acid was followed in a number 
of gout cases during the acute attacks and in the intervals. The investiga- 
tion seemed to show a close parallel relationship between the two. In the 
quiescent intervals both were markedly below normal. Two or three days 
after the acute arthritic symptoms commence the phosphoric acid and uric 
acid gradually increase until they reach the average normal output, or even 
the upper limit for normal. As the acute manifestations subside, both steadily 
fall and remain below the lower limit for normal until the onset of the next 
acute attack. The investigation pointed strongly in favor of the view that 
both are products of nuclein disintegration. 


The Diet in Nephritis.— Koester, of Gothenburg {Nord. medizin. Arcldv 
Jarg., 1903, Abt. IT., Anhang, 138), has carefully studied a number of 
patients with different forms of nephritis under four different diet regimes, 
which were varied from time to time with each patient. These diets were ' 
(1) an exclusively milk diet, one and a half litres a d.ay; (2) milk and vege- 
table diet; (3) white meat and eggs; (4) ordinary mixed diet. 

The results of his observations the author shows in instructive tables. 
The following conclusions were reached : 

1. In acute nephritis a strict milk diet is indicated, and only after the 
disappearance of the acute process should this be changed. 

2. The same holds for acute exacerbations in chronic nephritis. 

3. It is best to begin the treatment of a chronic nephritis with a strict 
milk or milk and vegetable diet. When, however, the excretion of albumin 
during this treatment becomes for some time constant in quantity, then the 
patient may without danger be allowmd a more mixed diet, even with meat 
of any kind. 

4. CEdema and ascites are no contraindications to a mixed diet if the 
patients desire it. 

5. It is a matter of indifference whether the patient be given red or 
white meat. Alcoholic liquors and condiments are contraindicated. It is 
often of advantage, after a diet containing meat has been continued for 
some time, to order for a short time a strict milk diet. During this treat- 
ment a diminution in the excretion of albumin may come about, which later 
continues. 

In the discussion Aaser, of Christiania, agreed with Koester that a strict 
milk diet in chronic nephritis was not only unnecessary, hut might be even 
dangerous. He had seen patients improve when a milk diet was changed 
for a mixed diet. Even in acute nephritis, after scarlet fever and diphtheria, 
the author believed that sometimes a mixed diet, consisting in the main of 
milk, bread and butter, and fish, was of advantage. Sometimes in mild 
cases a little meat even is allowed. In none of his cases in which this diet 
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had been allowed had urfemia come on, while he had often seen this occur 
under an exclusively milk diet. Our knowledge concerning the effect of the 
diet in nephritis is very slight. 

Laache, of Christiania, agreed entirely with the conclusions of Koester. 
One should not be too strict in the diet in chronic conditions. There are 
cases of individuals with chronic albuminuria who lie in bed of their own 
accord for weeks and months on a strict milk diet; hnt, though the albu- 
min may sometimes disappear, it usually soon returns at the end of the treat- 
ment. In acute nephritis, however, he believes that it is unwise to deviate 
from the generally accepted diet, namely, one consisting mainly of milk, 
together with easily digested carbohydrates. 

Siv4n, of Helsingfors, calls attention to the fact that, recognizing that the 
fin.nl product of the digestion of albumins — in the main, urea— is excreted 
through the kidneys, while those of the cholehydrates and fats are excreted 
mainly through the lungs and skin, we seek to give a diet which contains as 
little albuminoid material as possible. A milk diet is, however, scarcely 
rational, inasmuch as the quantity of milk sufficient for the nourishment of 
an adult (three to four litres a day) contains 105 to 140 grammes of albumin, 
or as much as an ordinary man takes dailj' in his usual diet. One would 
then scarcely expect a better result from a milk diet than from an ordinary 
mixed diet, a fact which appears to be demonstrated b)' Koester’s interesting 
investigation. The main difference between a milk diet and the ordinary 
diet is that tlie latter contains a mass of extractives (purin bodies, etc.), con- 
cerning the influence of wiiich upon the bidne 5 's but little is knowm. He. is 
inclined to believe that the fears of possible barm from a diet containing a 
minimum amount of albumin are exaggerated, and believes that it would be 
practical and advisable to test the effect on nephritis of a diet consisting 
solel}’’ of carbohj'drates and fats. 


The Discovery of the Cause of Sleeping Sickness.— An extremely im- 
portant discovery has been made by Casteluaki, of Florence (Zancei, Lon- 
don, 1903, vol. ii. p. 1735), who, u’hile engaged in a study of the problemati- 
cal sleeping sickness of Africa, has found in the cerebrospinal fluid of cases 
of this disease, obtained by lumbar puncture, living tr 3 'panosomes. They 
are not found in large numbers, and it is necessary to draw off at least 15 
c.cm. of the cerebrospinal fluid. “It is better to reject the first few cubic 
centimetres, as they are apt to contain blood.” As soon as the fluid becomes 
clear 10 c.cm, are collected, and after centrifugalization there is found at 
the bottom a slight whitish sediment and in some cases a minute trace of 
blood. If the liquid above the sediment be poured off, a moderatelj' low 
power of the microscope reveals the trypanosomes. These have been found 
during life in twenty out of thirty-four cases of sleeping sickness. On two 
occasions tbej' were also found in fluid from the lateral ventricles, and in one 
instance in the blood. The author does not believe that the trj'panosomes 
result from the admixture of blood, as in cases where no trace of blood was 
found the trypanosomes have also been present. In twelve cases of other 
disease tlte cerebrospinal fluid was free from these organisms, although several 
of the cases were instances of ordinary trypanosoma fever, cases which have 
no clinical similaritj- with sleeping sickness. The organisms found differ, as 
far as the author has been able to observe, in no way from the species found 
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in the blood of trypanosoma fever — T. gambieuse (Dutton)— though, as a 
rule, the micronucleus lies nearer the extremity, and the vacuole is appar- 
ently larger. In post-mortem examinations of 80 per cent, of the cases 
where the trypanosoma was found during life, the author cultivated from the 
blood of the heart and from the liquid of the lateral ventricles a strepto- 
coccus which he has already described. He believes that this represents a 
terminal infection. 

As a note to this article the Secretary of the Eoyal Society, Prof Foster, 
states that Bruce, who is now continuing these observations, has found the 
trypanosoma in the spinal fluid in every one of thirty-eight cases of sleeping 
sickness, and in the blood of twelve out of thirteen cases* 


The Contagiousness of Scarlet Fever. — The old idea that contagion in 
scarlet fever is chiefly conveyed by the exfoliating skin has of recent years 
been brought into considerable doubt. Most interesting observations on 
this point are communicated by Aaser, of Christiania {N'ord. med. Arch,, 
1903, Abt. II., Anhang 51). From 1895 up to June, 1902, Aaser had under 
his care 3800 cases of scarlet fever, 79 of which obtained their infection 
from patients who had been discharged from the hospital as well and were 
supposed to be free from the contagium. The average length of time during 
which these individuals had been under hospital treatment was nine weeks. 
The patients were all most carefully washed and disinfected, and the boys’ 
heads were all shaved and scrubbed before discharge. Of these patients 40 
were boys and 39 girls, so that sex apparently played no important role. 
That the hair played no part in conveying the infection would apparently 
be shown by the relation between the number of boys and girls in this group 
of cases. In 38 per cent, desquamation had entirely ceased one week before 
discharge, and in the rest from one and a half to four or five weeks. The 
author believes that too much weight had been laid upon the importance ol 
desquamating epithelium, asserting that in many instances children freely 
desquamating have failed to convey the disease to susceptible individuals. 
He is convinced, at all events, that in these cases the transmission of the 
disease could not be ascribed to desquamation. On careful analysis of his 
observations, however, the result of which is shown in an excellent table, 
he has become convinced that the main source of infection was the presence 
of some local afiection of the throat, nose, or ear, associated with discharge. 
In conclusion he says: “My observations show that some patients with 
scarlet fever may remain sources of contagion for a time far behind the 
usually recognized period. They show, further, that the termination of 
desquamation is of itself no criterion as to how long contagiousness remains. 
The poison can apparently remain for a considerable length of time in the 
nose, throat, and middle ear. Through the secretion from these mucous 
membranes the poison is further distributed. In this secretion, then, lies 
the danger of infection. 

“As long ns there is an abnormal secretion the patient must, therefore, 
remain isolated, even if the period be twice as long as is ordinarily regarded 
as necessary, and the patient with scarlet fever should never be discharged 
until the physician has convinced himself by careful examination of the 
throat and nose (anterior and posterior rhinoscopy) that the secretion had 
ceased.” 
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UNDER THE CHARGE OP 

J. WILLIAM WHITE, M.D., 

JOHN BHEA BARTON PROFESSOR OF SORGEBY IN THE ONlTEBSirY OF PENNSYLVANIA : 
SURGEON TO THE DKIVEBSITY HOSPITAL, 

AND 

F. D. PATTEBSON, M.D., 

SURGEON TO THE X-RAY DEPAP.TMENT OP THE HOWARD HOSPITAL; CUNICAL ASSISTANT TO THE 
OUT-PATIENT SURGICAL DEPARTMENT OF THE JEFFERSON HOSPITAL. 


Multiple Cliaiicres. — ^Piekbon {Archives de mid. ei de pharmacie miliiaircs, 
No, 2, 1903) reports the interesting case of a man who presented himself for 
treatment with six distinct and separate chancres on the penis. The second- 
aries were slight and the severity of the case seemed in no way to be propor- 
tionate to the number of the chancres, and the disease ran a mild course and 
responded favorably to specific treatment. 


Three Successful Laparotomies for Intestinal Perforation in Typhoid 
Pever. — Harte (Atinak of Surgery, July, 1903), after reporting three suc- 
cessful cases, states that the keynote of success in dealing successfully with 
this condition is the early recognition of the lesion. At the best this is a 
most dilScnlt procedure and the diagnosis can best be m.ade by the medical 
attendant who has carefully followed the case from the beginning, noticing all 
the trifling changes that occur in the abdomen. When any undue symptom 
arises the surgeon should be immediately consulted. The classic symptoms 
of perforation, when well marked, can hardly be mistaken — such as pain, 
tenderness, rigidity, shock, chili, facial expression, and all the symptoms of 
peritonitis. Muscular rigidity is one of the earliest and most important signs 
of intraperitoneal irritation. The leukocyte count has proved of very little 
value at the time when most needed. Immediate operation should he urged 
even in the presence of profound shock, as every hour of delay proportion- 
ately decreases the chances of recovery. In 332 reported cases a median 
incision was made in 96, ivith a mortality of 78.12 per cent. ; in 123 cases a 
right lateral incision was made, with a mortality of 68.37 per cent., while in 
the other cases operated upon the site of the incision was not mentioned. 
When the perforation has been found, and its closure will not produce too 
great stenosis of the bowel, it should be rapidly closed with silk sutures in 
whichever direction, either transversely or longitudinally, to the lumen of 
the bowel which produces the least narrowing of the gut. No time should 
be wasted in attempting to trim or freshen the edges of the ulcer. The best 
stitch is the so-called mattress suture, as a running Lembert is apt to cut or 
tear through the friable tissues. When the opening is closed the bowel 
should be carefully inspected for other perforations, as not infrequently 
these openings are multiple. Often dark necrotic spots are found where the 
ulcer has destroyed the coats of the bowel down to the peritoneum. These 
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should be treated just as though a perforation had taken place and the weak- 
ened area fortified by being folded in with stitches. 

When closure is not practicable by means of the opening being too large 
or the area of inflammation too great, one has the choice of four procedures: 
(1) A plug of omentum may be fashioned and stitched against the opening 
in the bowel so as to form a simple patch, after the manner in which nature 
sometimes deals with these conditions. (2) Eesection of the bowel and an 
end-to-end anastomosis either with stitches or a Murphy button, the latter 
being much more rapid. (3) The formation of an artificial anus by stitching 
the bowel to the abdominal wall, and (4) cutting olF the damaged area of the 
bowel from the general peritoneal cavity by carefully placing pieces of gauze 
between the folds of the bowel. The peritoneal cavity should be thoroughly 
cleansed with salt solutions and ample provision made for drainage. Little 
or no attempt should be made to close the abdominal wound. In conclusion 
the author states that there are two important factors to be carefully con- 
sidered. First, the early recognition of the lesion and dealing with it as 
rapidly as possible, in order that as little time as possible will elapse from 
the time of perforation until operation has been performed; and, second, 
that the operation should be so planned, since time is so important an ele- 
ment, that not a moment should be wasted during it, the technique being of 
the simplest character, as every moment of delay will cause a much higher 
percentage of mortality. 


THERAPEUTICS. 


X7KDER THE CHARGE OF 

REYNOLD WEBB WILCOX, M.D., LL.D., 

PISOFESSOR OF MEDICINE AND THERAFEDTICS AT THE NEW YORK POST-GRADUATE JIEDIC'Al. 
SCHOOL AND hospital; visiting physician TO ST. MARK’S HOSPITAL, 

AND 

SMITH ELY JELLIFFE, M.D.,'Ph.D., 

PROFESSOR OF PHARMACOGNOSY AT THE COLLEGE OF PHARMACY ; INSTRUCTOR IN JIATERI A 
MEDICA AND THERAPEUTICS (COLUMBIA UNIVERSITY), NEW YORK. 


Diet in Gout. — Sir Dyce Duckworth {^Practitioner, July, 1903) says 
that with regard to animal food generally, it is not onlj- harmless, but bene- 
ficial to gouty persons provided it be taken in moderation. The alleged 
difference between red and white meats he regards as nonsense. Tender 
mutton is, of course, more digestible than tough beef. He recognizes no 
differences between red and white meats and fowl and any variety of game 
in reg.ard to gout-provoking qualities, provided the quantity consumed is 
restricted and the cooking is plain and appropriate. Fish is one of the best 
articles of diet for the gouty. Lobsters, oysters, and most shell-fish are 
quite innocuous provided they are eaten fresh. No viscera, such as hetirt, 
liver, sweetbreads, etc., need be excluded from the diet. 
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With reference to vegetable food, ordinary bread, plain or toasted, or plain 
biscuits, are, of course, permissible. He finds it hard to understand why 
potatoes should have ever been forbidden; plainly cooked, they are quite 
harmless. The assertion that roots and vegetables grown underground are 
harmful he says is rubbish, and fruit is condemned on very inadequate 
grounds. Most gouty persons can take fruit cooked or raw in moderation, 
not only with impunity, but with benefit. Tea, coffee, and cocoa are quite 
harmless. Sugar taken in moderation is not only harmless, but beneficial. 
Wines and alcoholic liquors require much discrimination. Many gouty per- 
sons are best without any, but the fact remains that many others .are better 
for the use of a little good wine taken with one meal in the d.ay. There can 
be no universal rule as to kind or amount. Most varieties of malt liquors 
are harmful to the majority of gouty patients, but in summer many persons 
can Lake small quantities of the lighter varieties, such as beer, with impunity 
and benefit. Well-prep.ared cider is an excellent drink in warm weather for 
gouty patients, but the quantity should not exceed a pint. He lays gretit 
stress on individualizing in cases of gout, and says that curtailing the food 
and sending patients away to spas is generally harmful. 


Treatment of Gout.— De. Akthue P. Luff {Practitioner, July, 1903) 
says that gout is a disease that is due to faulty metabolism, probably both 
intestinal and hepatic, as a result of which certain poisons (“possibly the 
purins and other bodies, but of which we at present know but very little, lead 
to autointoxication, which is an early factor in the development of the gouty 
condition”). He thinks that with increasing knowledge and experience of 
the disease uric acid and its salts will in all probability have to be relegated 
to a position of subsidiary importance in the pathogenesis of gout. The 
joint manifestations are probably dependent upon much more general and 
much larger conditions than a mere excess of uric acid in the blood. The 
deposition of sodium biurate is possibly merely the sign of the disease, not 
the essence of it. 

As regards the treatment of gout, he said that it should be borne in mind 
that no routine line can be laid down that can be .adopted suitably to .all 
cases. Individualism — the treatment of the patient rather than the disease 
— is the prime feature. The treatment of gout, in his mind, should have for 
its aim the following objects: 

(1) The treatment of the gouty paroxysm in cases of acute gout, and the 
relief of pain as speedily as possible; (2) the treatment of the sub.acute or 
chronic condition and the prevention of the recurrence of an attack, which 
ma}' be effected by the promotion of the elimination of the uric acid and the 
other purin bodies, by checking any excessive formation of these bodies that 
occurs in some subjects, and by careful attention to diet and general hygiene; 
and (3) the treatment of the affected joint or joints with the object of remov- 
ing the uratic deposits and of preventing permanent deformity. For the 
treatment of the gouty paroxysm the limb should be placed in the horizontal 
position, or slightly elevated above the level of the body, and a cradle should 
be arranged so as to take the weight of the bed-clothes off the affected part. 
To alleviate the severe pain felt in the affected joint warm-packs should 
be arranged around it, consisting of cotton-wool saturated with a soothing 
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lotion, and then lightly covered with oiled silk. He has found the follow- 
ing lotion most useful in relieving the local pain : 


R. — Sodii carb giv. 

Linim. helladonnse 3ij. 

Tinct. opii giss. 

Aq ad gviij. 


A small portion of the lotion should be mixed with an equal quantity of 
water, and then poured on the cotton-wool previously arranged around the 
joint. The pack should be changed every four hours. In connection with 
the acute paroxysm no attempt at local depletion — such as the application 
of leeches to the inflamed joint, blistering, or incisions— should on any 
account he made, owing to the liability of thereby extending the inflamma- 
tory condition, and so producing subsequent ankylosis or deformity. 

For the internal treatment of acute gout colchicum is one of the most 
valuable of drugs. It should be especially used for acute gout and for sub- 
acute attacks supervening on chronic gout. If it be used continuously, 
tolerance is apt to be acquired, and the drug ceases to act. At the com- 
mencement a large dose of 30 or 40 minims of the wine with from 40 to 
60 grains of citrate of potassium should he administered three times a day. 
The citrate of potassium, which is given for its combined properties of act- 
ing as a diuretic and of diminishing the acidity of the urine, may, if desired, 
be given as an effervescing mixture, using 30 grains of potassium bicarbonate 
to 20 grains of citric acid. Colchicum reduces the gouty inflammation, 
relieves the pain, and shortens the attack. It should only be taken under 
medical advice, and should never be given in such doses as to produce 
extreme depression. After the inflammation of an acute attack has sub- 
sided the doses of colchicum should be diminished until it is left otT. From 
3 to 4 grains of “ blue pills” should be given the first night, followed by a 
dose of Epsom salts in the morning. Mercury should be given only in suf- 
ficient doses to produce its cholagogue effect, as owing to the possibly defec- 
tive action of the kidneys the mercury absorbed into the general system 
may be eliminated with great difficulty. In his opinion it is advisable in 
the treatment of gouty patients in the acute or subacute stages to avoid the 
use of saline purgatives owing their efficacy to salts of sodium, on account 
of the power possessed by all sodium salts of diminishing the solubility of 
sodium biurate. In the employment of purgatives for gouty p.atients the 
great object is not to produce powerful purgation, but to relieve portal con- 
gestion, since a congested condition of the liver means that excessive quan- 
tities of glycogen and purin bodies remain in the circulation, with the 
consequent production of an excessive quantity of uric acid. A pill con- 
taining either 2 grains of euonymin or i of a grain of podophyllin, combined 
with 1 grain of extract of hyoscyamus and 1 j grains of the compound extract 
of colocynth, will in many cases be found to he very useful. 

If the pain of an acute attack of gout is so severe as to prevent sleep, 
chloral, sulphonal, or trional may be given, or a full dose of extract of 
hyoscyamus given with blue pill at night will in some cases act as a very 
useful anodyne. The administration of opium or morphine should, if pos- 
sible, be avoided, owing to the risk of its deficient elimination, and also on 
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account of its diminishing the amount of urine, and its tendenc}’- to derange 
digestion and check hepatic metabolism. 

The means of checking the excessive formation of the purin bodies consist 
in c.areful attention to diet and regimen, in the production of the metabolism 
of the liver, so .as to check the excessive production of the antecedents oi 
uric acid, and in the relief of congestion of the portal system, which can be 
effected by keeping the bowels open at least once a day. In addition to col- 
chicum, which may be given in small doses, guaiacum may very usefully 
be administered as an alterative, which stimulates the metabolism of the 
liver and also affords relief to the portal system. From 5 to 10 grains of 
guaiacum resin should be given in cachets two or three times a day', accord- 
ing to the effect on the bowels, since guaiacum sometimes acts as a lax.ative. 
The method of administering the powdered guaiacum resin in cachets is far 
preferable to giving the tincture of guaiacum in a mixture, as in the latter 
form a nauseous mixture is produced and the precipitated resin tends to 
cling obstinately to the tongue and fauces. In cases of chronic gout the 
colchicum may very conveniently be administered in the form of a pill, 
given three times a day, containing of a grain of colchicine, combined 
with 1 of a grain of extract of nux vomica and 1 grain of extract of gentian. 
Colchicine, however, should not be given in cases of marked interstitial 
nephritis, as in such cases a fatal result has been known to follow its admin- 
istration in medicinal doses. If constipation occur a sulphur and guaiacum 
tablet or a dose of compound licorice powder should be administered at 
night. An occasional dose of blue pill and euonymin, followed by a purge 
of Epsom salts, will be found useful. If the patient is suffering from atony 
and debility of the stomach nux vomica or strychnine may be given with 
potassium citrate. Iron prep<arations are not, as a rule, well tolerated by the 
gouty, but if aummia is present the citrate of iron and ammonium or the 
carbonate of iron will be found the best to administer. Regarding the use 
of alkalies and the salts of alkalies, he says that of the potassium salts used 
in the treatment of gout the citrate and the bicarbonate are the two most 
commonly employed. As to the beneficial effects of employing a potassium 
salt in conjunction with colchicum in the treatment of acute and subacute 
gout he is fully assured, and he has found that of the various potassium s.alts 
the citrate is the most useful. If given in sufficiently large doses it tends, 
by its conversion in the kidneys into the carbon.ate, to diminish the acidity 
of the urine, which is generally high in connection with the gouty paroxysm, 
while at the same time it incre.ises the solvent power of the urine for the 
uric acid salts, and so assists their elimination. In addition, as he has 
experimentally shown, the presence of a potassium salt both delays and 
inhibits the conversion of the soluble gelatinous sodium biurate, which is 
the form in which the biurate is first present in the blood, into the com- 
paratively insoluble crystalline • faiurate. In this way the deposition of 
the latter in the tissues is inhibited, and so further time for the elimin- 
ation of the biurate is offered. He does not, however, wish to contend 
that the above-mentioned are the only explanations of the beneficial action 
of potassium salts in the treatment of gout. In addition, they have their 
uses in the gouty state on account of their stimulating action on metab- 
olism, of their remedial action on the gastric and hepatic functions, and 
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of their diuretic effect. As regards the use ot sodium salts, they are cer- 
tainly beneficial in some gouty conditions, but since they are directly detri- 
mental to the removal of gouty deposits, he is of the opinion that those 
mineral waters should be avoided which owe their activity to those salts 
when the removal of gouty deposits is the main object of treatment. But in 
cases of sluggish action of the liver, of gastrointestinal catarrh and torpor, 
of gouty dyspepsia, and of other forms of irregular gout where there are no 
appreciable uratic deposits in the joints, mineral waters containing sodium 
salts are undoubtedly beneficial, owing to the action of those salts as hepatic 
and gastrointestinal stimulants. As reg.ards the use of lithium salts in the 
treatment of gout, his opinion is that they are not so useful as the potassium 
and sodium salts. The lithium salts have not the same inhibiting effect on 
the conversion of gelatinous sodium biurate into tbe crystalline form as the 
potassium salts have, while at the same time they have no better solvent 
effect on gouty deposits. The great objections, however, to the use of the 
lithium salts is their greater toxicity and depressing action on the heart as 
compared with the potassium salts. They consequently have to be given in 
very small doses, and thus he is very doubtful as to whether in such doses 
they possess any remedial effect at all. On the other hand, he frequently 
meets with patients suffering from cardiac depression as the result of the 
excessive and continued consumption of lithia tablets, which are so persist- 
ently, so speciously, and so wrongly vaunted as curative of gout, Cataphoresis 
is useful in many cases of chronic gout with considerable deposits in the 
joints, and also in many cases of obstinate rheumatoid arthritis. 

As far as the preventive treatment of gout is concerned, Dr. Luff has now 
had a considerable experience of tbe prophylactic effects of guaiacum resin, 
and he says that he knows of no drug that is more useful in the preventive 
treatment of gout. Its action is probably due to its stimulating effect on 
hepatic metabolism, thereby increasing, as it undoubtedly does, the elimina- 
tion of uric acid. The form in which he prefers to give it is that of the 
powdered resin in cachets, commencing with doses of 5 grains three times a 
day after meals, and gradually increasing the dose to' one of 10 or 12 grains. 
In this form it can be taken without any discomfort to the patient, whereas 
if administered in the form of the tincture in a mixture a most nauseous 
medicine results. Quinic acid is a comparatively new drug, which in 
various forms of combination has been put forward as possessing some bene- 
ficial action in the treatment of gout. It diminishes the output of uric acid 
in the urine, but simultaneously increases the secretion of hippuric acid. His 
experience of the different combinations of qninic acid is somewhat limited, 
but so far he is inclined to think that they are of decided use in the 
treatment of certain forms of chronic gout. The administration of fruits 
frequently reduces uric acid excretion, a result which has been attributed to 
the effect of quinic acid. Gowland Hopkins considers that this diminution 
is due to interruption of some synthetic process rather than to a mere effect 
on excretion. 

The diet of gouty patients should be simple, that is, the meals should not 
be made up of too many articles. Simplicity of food means facility of diges- 
tion. Certainly meat, even red meat, should not be excluded from the diet. 
No class of food-stuff is so productive in energy .as animal food ; and ns most 
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cases of chronic gout are suffering from lowered vitality and want of tone, 
animal food, at all events in moderate quantity, is distinctly indicated. The 
author’s experience supports the truth of this view, as he has advised in the 
great majority of cases of chronic gout the taking of at least one meat meal a 
day. The exclusion of any article of diet or of any class of food without taking 
into account the surroundings of the case and the peculiarities of the indi- 
vidual is unscientific. The value of a given mineral water in the treatment 
of gout depends greatly on the main object with which it is taken. For 
instance, it may be taken to remove gouty deposits, or to stimulate the action 
of a sluggish liver and to relieve portal congestion, or for the treatment of 
gouty dyspepsia, or to relieve the bowels in cases of torpor and gastrointes- 
tinal catarrh, or to act on the kidneys, or to relieve gouty affections of the 
skin. Now it is manifest that any one mineral water is not likely to produce 
all these effects, and it is also obviously conceivable that a mineral water 
which might be most useful to effect one of these purposes might prove most 
injurious if employed to effect another. No doubt considerable error has 
arisen from indiscriminately sending gouty patients to a particular spa with- 
out giving due consideration to the question as to whether the water of that 
spa is suitable for the treatment of the specific gouty disorder from which 
the patient is suffering. Moreover, it is well to bear in mind that a patient 
should not be sent to a spa during the acute stage of gout, nor if suffering 
from marked organic disease of the heart or kidneys. A fairly bracing air 
with a low relative humidity is, in the experience of the author, the most 
suitable for the gouty. High mountain situations and valleys where there is 
an excessive relative humidity of the air are alike unsuited to the gouty. 
Especially is it desirable to avoid exposure to the cold east and northeast winds 
which prevail in this country in the early months of spring, and which are 
so apt to be provocative of what has been called a " chill on the liver,” a con- 
dition which no doubt is brought about by the chilling effects of these winds 
on the skin, and a consequent reflex affection of the metabolism of the liver 
cells. As a winter resort for the gouty he knows of no better climate than 
that of Egypt, where, at Helwan (Helouan), thermal, 8ulj)hurou8, and saline 
waters exist, and excellent baths are obtainable. Tlie air of Helwan is that 
of the desert; the average winter temperature is 60° F. ; the relative humid- 
ity from November to April is only 30 to 60 per cent., while the average 
rainfall for four consecutive winters was only three-quarters of an inch. For 
the spring, summer, and autumn months we fortunately have for our selec- 
tion a large number of health resorts in this country and on the Continent, 
the climates of which are well suited to the gouty. The author's experience 
is that residence by the sea is not suited to most cases of gout, and this 
especially applies to cases of gouty eczema. 

Blood-letting in XJrEemia.— D b. M. Jaekisch {Milnchener med. Wochen- 
sehri/t, 1903, vol. xxix.. No. 13, p. 232) communicates an observation on a 
young girl of seventeen years who had acute nephritis of unknown origin. 
Nothwithstanding careful medication, the patient was attacked with grave 
urrnmic convulsions, there occurring between seven o’clock in the evening 
and five o'clock in the morning no less than fortj’-seven crises. She was 
promptly bled ; 500 grams of blood were taken from her, followed by the 
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injection of a physiological saline solution. The patient did not recover 
until the second bleeding of 500 grams had taken place, following which 
the pulse rate became better and the convulsions diminished, and in a few 
days the patient had recovered. 

Alcohol and Bacteriolysis.— Dr. H. A. Hare {T/icrapeuiic Gazette, 1903, 
vol. xix.. No. 5, p. 239) gives some interesting experiments to determine 
whether alcohol does good in infectious disease by increasing the bacterio- 
lytic power of the blood, a subject which has been very much agitated in 
foreign laboratories. In these experiments, closely following out many 
others of the Continental workers, he comes to the following: (1) The conclu- 
sions to be reached from this research are that the use of alcohol seems to 
have the power of combating infectious diseases by increasing the hacteria- 
destroying power of the blood ; (2) while the experiments so far made are 
too few and too contradictory to determine the question, they indicate so far 
as they have gone that this effect is produced, to some extent at least, by an 
increase in the complement. 


GYNECOLOGY. 


UNDER THE CHARGE OF 

HENRY C. COE, M.D., 

OP NEW YORK. 

ASSISTED BY 

WILLIAM E. STUDDIFORD, M.D. 

Acute Diffuse Peritonitis, — LENNANDER(i?c!<fec/(e Zeitschrift /. Chirurgie, 
Band Ixii., Heft 1 und 2) recommends, during the early stage, the entire 
withholding of food by mouth, hypodermoclysis and ice-bags. Later he 
gives saline enemata and rectal alimentation with the subcutaneous use of 
olive oil. 

Operative intervention is recommended when there is no evidence of 
gradual improvement, or if there is reason to suspect perforation of a viscus 
or pus sac. If pus is localized it should he mopped out with dry gauze, 
w’ithout irrigation, and a gauze drain inserted. The abdomen may be 
opened under local or light general anaeslhesia and drained at the most 
dependent points, per vaginam, if there are pus foci in the pelvis. The 
writer is opposed to irrigation of the abdominal cavity in diffuse peritonitis 
unless it is impossible to dry it thoroughly and there is no danger of infect- 
ing healthy surfaces. 

Tympanites is treated by puncture or incision of the gut. Intestinal 
paralysis may require the establishment of a fecal fistula. The after-treat- 
ment consists in frequent change of dressings, laxatives, nutrient enemata, 
and the subcutaneous injection of oil, saline or grape-sugar solution (.5 to 10 
per cent.). 
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Fkiedeich {Archiv f. Min. Chirurgie, Band Ixviii., Heft 2) found in cases 
of diffuse peritonitis numerous anaerobic bacteria, which produce dangerous 
toxins that exert an intense transient local irritation, varying with the 
amount of poison which is developed. 

The essential point in the treatment is to open the abdomen in order to 
favor aerobiosis, while the introduction of saline solution into the circulation 
both assists the elimination of the toxins and at the same time strengthens 
the heart action. Subcutaneous injections of grape-sugar (3 to 5 per cent, 
solution) increase osmosis as well as suppli' nourishment. The writer has 
used hypodermically from one to three ounces of olive oil daily. In oper- 
ating he seeks to remove the primary focus of infection and then to drain 
freely in all directions when there are extensive exudates. He saved seven 
out of nine cases of diffuse peritonitis following perforation of the appendix, 
but all the others died. 


Changes in the Ovaries in Cases of Vesicular Mole.— Pick {Zcniml- 
blatt /. Gyndkologie, 1903, No. 34) reviews the literature of this subject thor- 
oughly and adds the report of an interesting case. He agrees essentially 
with Stoeckel, inferring that in cases of vesicular mole and epithelioma of 
the chorion changes occur uniformlj’- in the ovaries — polycystic lutein degen- 
eration or general overproduction of lutein. 


Menstruation and the Corpus Luteum.— Lindenthal {Wiener klin. 
Wochenschrifl, 1903, No. 11 ) believes that the amenorrhoea sometimes observed 
after the extirpation of one ovary is due to the fact that the ripe follicle, the 
bursting of which would have caused the menstrual flow, was removed. 
This view, he thinks, is supported by the well-known fact that menstruation 
is often delayed for seven or eight weeks after unilateral oophorectomy. In 
other words, it is not always true that the remaining ovary at once assumes 
the functions of the one which has been removed. 

In order that menstruation may proceed regularly, it is necessary not only 
that Graafian follicles should be present, but that they should rupture every 
month and form corpora lutea. As long as no corpora lutea are formed, the 
genital organs remain undeveloped, and after their formation ceases the 
menstrual flow ceases and retrograde changes occur, though the ovary may 
contain follicles both before and after the period of sexual activity. 

Hmmatocele Not Always Evidence of Ectopic Gestation.— Schaji- 
UACHEP. {Zeniralhlatl f. Gyndkologie, 1903, No. 36) calls attention to the fact 
that the mere presence of pelvic hrematocele is not in itself a proof of the 
existence of extra-uterine pregnancy, in the absence of microscopic evidence. 
He believes that many cases of pure hiematosalpinx are mistaken for ectopia 
in the absence of a careful examination of the blood as well as of the tube for 
chorionic remains. 

Tuberculous Infection of Ovarian Cysts.— Peusmank {Archiv f. Gynd- 
kologie, Band l.xviii., Heft 3) reports a case, and cites twelve others from the 
literature. In his case the inner wall of the cyst was studded with tubercles 
containing typical bacilli. No evidence of tubercular nodules or infiltration 
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was found in the fibrous or serous layers or in the corresponding tube. In 
the broad ligament near the pedicle there were collections of leukocytes in 
the lymphatics, with giant cells. The writer infers that in this and in sim- 
ilar cases there is a secondary invasion of bacilli into the main cyst, usually 
from the infected tube, gut, or peritoneum. In all except the writer’s case 
and one other the peritoneum was tuberculous. He infers that in his case 
infection occurred from the vagina through the lymph channels, possibly 
during coitus. 


Epithelioma of the Chorion.— Fleischmann {^Monatsschrift /. Geb. u. 
Gyn., Band xvii., Heft. 1) reports the case of a mullipara who, three years 
after the removal of a vesicular mole, presented herself with a tumor which 
grew from the uterine cavity, filling the vagina. Since hysterectomy was 
not permitted, the growth was removed, and nine days later the uterine 
cavity was curetted on account of profuse hemorrhage. A quantity of soft 
tissue was removed and the uterine wall was accidentally perforated. A 
tampon was introduced, and the patient was again urged to have total extir- 
pation performed, but refused ; and after another profuse hemorrhage, left 
the hospital. Three months later she appeared in good health, having had 
no return of the bleeding. The vaginal cicatrix was normal, the uterus 
(previously as large as the gravid organ at two months) was small, and the 
adnexa free. Ten months after operation she was again examined and all 
her organs were healthy. Menstruation was regular and she had gained in 
weight. 

A careful examination of the growth confirmed the previous diagnosis 
of epithelioma of the chorion, made up of syncytial epithelium, with 
metastasis in the vagina. The writer regards the case as of unusual in- 
terest because of its slow development, the absence of hemorrhage before 
operation, and the perforation of the uterine wall without subsequent ill- 
effects. The return of the uterus to its normal size and the re-establishment 
of the menses and general health of the patient were equally remarkable. 
The case seemed to be an exception to the well-known history of these neo- 
plasms, which have always been regarded ns so malignant that a radical 
operation offers the only hope of cure. 


Adenoma of Gartner’s Duct. — Meyer {Zcntralblatt f. Gyn'dholocjle, 1903, 
No. 24) describes a congenital adenoma of the duct in an eight months’ foetus. 
Such growths found in the wall of the cervix uteri frequently develop from 
the remains of the duct, rather than from the Wolffian bodies. The writer 
also describes a cancerous uterus, removed at operation, in which micro.scopi- 
cal examination showed marked glandular proliferation with transitioTi to 
adenocarcinoma. 
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Fetid Atrophic Rhinitis. — At the recent Congress at Madrid {Archives 
Internationales de Laryngologie, d’ Otologic, et de Rhinologie Supplement, May 
and June, 1903) Dr. Moure, of Bordeaux, recommended the attempt of 
distending the turbinates by interstitial injections of parafBn, which sup- 
pressed both secretion and fetor. These results are based upon the treat- 
ment of seventy typical patients by Drs. Moure and Brindel. 


Nasopharyngeal Fibroma Cured by Means of Galvanocautery Punc- 
ture. — Dr. Urbano Melzi, of Milan, reports {Journal of Laryngology, 
Ehinology, and Otology, August, 1908) the case of a youth, fourteen years of 
age, who for some years had suffered with marked disturbance of nasal 
respiration, together with diminution of hearing and subjective noises on 
the right side. This was found to be due to a fibroma occupying a large 
part of the rhinopharynx toward the right, blocking the right choana and 
covering the Eustachian outlet. Attempts were made to destroy the tumor 
by bipolar electrolysis, but the applications produced copious hemorrhage, 
and were of no avail. Electropuncture was then substituted, the platinum 
point being introduced through the nares, keeping as close as possible to the 
base of the tumor, with passage of the current .at intervals for ten minutes at 
each sitting. After a succession of a series of sittings extending through a 
period of three years the last trace of the growth h.ad disappeared. 


Sarcoma in the Nasal Passage. — Dr. J. Price-Brown, of Toronto, 
Canada, reported to the Laryngological Section of the American Medical 
Congress at Washington {Laryngoscope, August, 1903) the case of a large 
sarcoma iu the left n.asal cavity of a young man twenty-one ye.ars of age. 
Twelve pieces of the growth were removed with eilher snare or scinsors, and 
seventy-four electric cautery operations performed before its complete dis- 
appearance. The difficulties in the way of hemorrhage and other compli- 
cations are detailed in the communication. 


Facial Neuralgia from Antral and Nasal Disease. — At a recent meet- 
ing of the American Laryngological Association {Laryngoscope, August, 
1903) Dr. W. Peyee-Porgher, of Charleston, S. C., reported six cases of 
facial neuralgia due to disease of the nose and antrum. Some of these cases 
had been subjected to severe surgical procedures, including the removal of 
the G.asserian ganglion without permanent relief, but were eventually cured 
by operations upon the nose or antrum; structures which had not been 
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examined by any of the medical men who had had previous charge of 
the cases. 

Inference is drawn that many cases of trigeminal neuralgia are due to 
lesions in the nose and maxillary sinuses, and that thorough examination ot 
these structures should precede .any resort to resection of nerve or procedure 
still more serious. 


Lipoma of the Tonsil. — In a paper read before the American Larjmgo- 
logical, Ehinologic.al, and Otological Society (Laryngoscope, August, 15)03) 
De. Clemekt F. Theisen, of Albany, N. Y., reports the case of a 
lipoma of the tonsil in a fem.ale child three years of age, and gives a r6'ume 
of a number of other instances, together with a copious bibliography. He 
states that there is little doubt that lipomata are due to some congenital 
aberration, inasmuch as the tonsil does not contain any fat. Nevertheless, 
he finds it rather remarkable that the m.ajority of cases were observed in 
adults, the patient in one instance being .a woman more than ninety ye.ars 
of age. 


Hemorrhage following Tonsillotomy.— In an article on this subject Dr. 
Adolph H. Urban, of Buffalo, N. Y., reports (American Medicine, .lulj' 4, 
1903) an instance in which his services were required for a lad of seven years 
of age, twenty-five hours after he had been operated upon for bilateral hyper- 
trophied tonsils which had been excised without difficulty with the tonsil- 
lotome and without the use of any anesthetic whatever. The pillars were 
intact, and a parenchymatous hemorrhage was seen in the left tonsillar region. 
Under a few whiffs of chloroform the Paquelin cautery, he.ated to a dull 
cheiT}' red, was applied directly to the bleeding surface, and the cessation 
of the hemorrhage w.as immediate and permanent. The patient’s general 
condition was so precarious that an infusion of normal salt solution was 
injected into the left median basilic vein to the amount of 700 c c. with good 
effect. The physician who had performed the operation had seen the patient 
six hours afterward, and at that time there had been neither hemorrhage nor 
serious symptoms of any kind. 

Foreign Bodies in the Tonsil ; Eemoval of a Bullet in the Throat Two 
Years after Infliction of the Wound. — Dr. J. Candee Pierce, of Bufliilo, 
N. Y., reports (American Medicine, July 11, 1903) this curious c.ose. A lady 
with an ulcer on her right tonsil applied for treatment for throat trouble 
of some two years’ duration. On probing the ulcer a supposed calcareous 
deposit w.as struck ; but noticing some powder marks on a scar of the patient’s 
left cheek, she was asked whether she bad been shot, and replied in the 
affirmative, stating that it was supposed that the bullet had escaped through 
the mouth, but she had had more or less trouble with her throat ever since. 
Bj"^ means of knife and artery forceps the doctor then removed a 32-calibrc 
bullet from deep behind the right tonsil. 

Foreign Bodies in the (Esophagus. — Dr. A. H. Traver, of Albany, 
N. Y., reports (American Medicine, July 11, 1903) the removal of an open 
safety-pin from the cesophagus of a female child nine months of age. The 
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pin wiis located by the Eoentgen ray half-way down the oesophagus — too low 
for access by OBSophagotoiny. The pin was open with point upward, so that 
it would hare been impossible to remove it through the mouth with forceps. 
The following procedure was adopted : “ The child was anaesthetized with 
chloroform and placed on a table, beneath which the Eoentgen-ray tube had 
been placed, so that the pin could be seen without dilBculty. While thus 
keeping watch of the pin, a whalebone bougie, which could also be seen, was 
passed down the cesophagus until it came in contact with the safety-pin. 
Then, by means of the bougie, the pin was carefull}'- pushed down into the 
stomach, and was seen to fall down into the cardiac end. The bougie was 
then removed. The child was now taken to the operating room. The abdo- 
men was opened in the median line. The pin was located and worked up 
under the anterior stomach wall. An incision one-fourth of an inch long 
was made through the wall of the stomach and the pin removed. The incision 
in the stomach was closed with Lembert sutures, and the abdomen was closed 
in layers. The wound was dressed in the regular way. The child made an 
uneventful recovery, and left the hospital on the seventh day.” 

Eetaxned Intubation Tubes. — For reports of some practical experiences 
in these cases we would refer to articles by Du, Aktbijp. B. Dpel, of New 
York (A’ew York Medical Journal, May 2, 1903) and Dr. Wm. T. Watsok, of 
Baltimore {Maryland Medical Journal, May, 1903), 
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Acne and its Treatment. — G. H. Fox {Journal of Cutaneous Diseases, 
March, 1903) presented an article on this subject before the American Der- 
matological Association, in which he states : " Of the medical treatment ot 
acne, little need he said. A dose of salts or castor oil may often benefit the 
patient, but no one would be apt to speak of these as remedies for acne. In 
like manner calx sulphurata, ergot, glycerin, arsenic, and other drugs may, 
under certain conditions, prove of some service to a patient with acne, but 
the direct action which they produce upon an acne eruption has been greatly 
overrated, and their routine use by many jihysicians on the strength of text- 
book commendation is greatly to be regretted, ... In the local treat- 
ment the best results are to bo attained by measures which may be termed 
dynamic rather than chemical. These include massage, friction, and the use 
of instruments intended to empty the distended and obstructed follicles,” 
The best instrument for general use is the curette. It is better than the Ian- 
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cet. The author concludes by recommending “ a strict diet, cold baths, sys- 
tematic exercise, and the frequent use of the curette.” [In the discussion of 
this paper certain members present were of the opinion that, while the 
curette might be useful in some cases, it certainly was not applicable to all, 
and there were other methods of treatment, both internal and local, worthy 
of consideration.] 


Recurring Polymorphous Erythema.— Genbollen {Aimaks de Derm, d 
de Syph , February, 1903) calls attention to this form of disease, st.ating that 
Hutchinson first, and later Bault, described such cases. Instances occurring 
in the practice of the reporter, as met with in Bordeaux, are next cited. 
There seems to be nothing remarkable about such cases, beyond the fact 
that the cutaneous lesions appear in recurring attacks or crops, and that each 
principal attack is made up of a series of successive attacks, which may last 
two weeks or longer. The diseases with which it is not to he confounded are 
(1) nntipyrin erythema and (2) dermatitis herpetiformis, and it is especially 
from the latter disease that it must be differentiated ; but dermatitis herpeti- 
formis is altogether a more chronic process, is more polymorphous in the 
same attack, and is accompanied by much more itching. 


Pseudoleuksemic Prurigo.— Radcliefe-Ckocker {British Journal of 
Dermatology, March, 1903, p. 98) reports a case of this disease in a piano 
finisher, aged forty-one years, apparently following a scratched finger, the 
wound healing rapidly, but followed a week later by a lump in the right 
axilla. Three months later there were several lumps as large as small eggs, 
with processes from them extending downward. These were extirpated, but 
soon afterward the glands in the left axilla enlarged, and later in the inguinal 
region and elsewhere. The spleen was not enlarged, the skin lesions were 
chiefly on the buttocks and upper half of the thighs, but also elsewhere, 
occurring as numerous superfleial, purplish nodules the size of hempseeds 
and nearly all of them were excoriated from scratching, due to severe itch- 
ing. The itching continued unabated until the death of the patient, about 
two years from the onset of the disease. The existence of severe itching in 
such cases, with enlargement of even a few glands, would suggest a pseudo- 
leukfemic rather than a tubercular nature. 

Pour Cases of Syphilis Mistaken for Smallpox.— Schamberg {Journal 
of the American Medical Association, November 29, 1902), in commenting 
upon such cases, states that errors of this kind are not infrequently made by 
physicians during epidemics and occasionally at other times, and calls atten- 
tion to the points of difference in the diflerential diagnosis. In variola the 
palms and soles rarely escape, except in extremely mild cases; in syphilis 
these regions are seldom invaded. The syphilitic lesion possesses a firmer 
or harder base, and is more acuminate than the variolous, the pustulation 
involving the upper central portion, whereas in variola the lc.sions are com- 
pletely involved in the pustular process and are globular and full. The 
course of the variolous process is rapid, while that of the syphilodcrm is slow. 
The presence or absence of adenopathy cannot be relied upon as a diagnostic 
point. :Most weight is to be placed upon the uniformity of the eruption and 
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the general symptoms in variola, and upon the crop-like appearance and the 
firmer, more solid base of the pustules in syphyilis. 


Vaccinal Eruptions.— Stel-WAGON {Journal of the American Medical Asso- 
ciation, November 22, 1902) states that the most notable cutaneous manifes- 
tations are of the form of erythema multiforme, urticaria, impetigo conta- 
giosa, and pemphigoid lesions. The most generalized eruption observed was 
of a mixed type of urticaria and erythema multiforme — that is, a manifesta- 
tion of an erythema multiforme with itching and other symptoms of urticaria. 
The cases of urticaria noted were marked by a disposition to the formation 
of vesicles and blebs ; a generalized pemphigoid eruption, having the feat- 
ures of acute pemphigus and dermatitis herpetiformis, was observed in three 
instances, and having a tendency to persist over a period of months. Eczema 
sometimes follows vaccination, but probably only in those individuals who 
possess a plain tendency to eczema. On the other hand, improvement or cure 
of the eczema occasionally follows the vaccination. The view is expressed 
that psoriasis is never caused by vaccination, and that lupus, syphilis, and 
leprosy may be transferred by vaccination, but such instances are rare. The 
two latter diseases cannot be conveyed when bovine lymph is employed. 

Note on the Histology of Herpes Zoster.— -S. Poleitzeb {Journal of Cu- 
taneous Medicine, February, 1903) describe.s a peculiar form of vesicle in 
herpes zoster, which affected the mucous layer of the hair-follicle exclusively, 
and differed histologically from the usual vesicle as it occurs in this disease, 
It was a secondary effect of the real herpes zoster vesicle, which was located 
in the root-sheath of the hair-follicle, whence a serofibrinous exudation trav- 
elling up between the inner and the outer root-sheaths of the follicle raised 
up the corneous layer at the follicular orifice, producing there the visible 
vesicle. It is in reality herpes zoster of the hair-foJlicles, and has not been 
described before. 


A Mild Inflammation of the Skin Covered by Greenish Scales, Probably 
Produced by B. Pyocyaneus. — M. F. Ekgman {British Jom-nal of Derma- 
tology, April, 1903, p. 156) describes a rare case in which there existed a 
greenish, scaly eruption on the scrotum, the upper part of the thiph, and the 
perineum, chiefly on the left side. He wore a suspensory band.sge, and 
noticed a green stain on it, which was worse when he sweated freelj'. B. 
pyocyaneus was found in the scales, so the disease was not due to malinger- 
ing nor to dye in the bandage. 

Case of Systemic Blastomycosis, with Cutaneous Lesions.— Ormsby and 
Miller {Journal of Cutaneous Diseases, March, 1903) give the result of their 
studies of a case in the laboratory of Drs. Hyde and Montgomery. The patient 
was a Swede, aged fiftj'-six years, a machinist, who from childhood never was 
robust. The first evidence of the illness which ended fatally was exhibited in 
the lungs. Early general toxmmia was present, as evidenced by fever, weak- 
ness, and emaciation. The cutaneous manifestations began two months after 
the initi.al illne.?s, and were manifestly of internal origin, coming by w'ay of 
the circulation. These lesions comprised subcutaneous and cutaneous nodules 
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and abscesses, open and discharging, or crust-covered ulcers, and were exten- 
sively distributed, being, as a rule, smaller about the head and face and larger 
on the extremities, the trunk having comparatively few. Pure cultures of 
blastomycetes were obtained from the subcutaneous abscesses before death 
and from various tissues and internal organs after death. Microscopic 
examination of both the internal and external lesions and the sputum failed 
to show any tubercle-bacilli, but all showed enormous numbers of blastomy- 
cetes. The lungs were riddled with miliary abscesses and tubercle-like 
lesions, the pleura studded with nodules, and the liver and kidneys, the 
spleen, and the mesentery were similarly affected. The early lung involvement 
and other symptoms all suggested tuberculosis, but the absence of tubercle 
bacilli, culturally, microscopically, and experimentally, the negative tuber- 
culin reaction, the absence of the usual microscopic tubercular architecture, 
the failure to reproduce tuberculosis in animals, the extraordinary number and 
rapid evolution of the cutaneous lesions, and, lastly, the abundance of the 
blastomycetes in every lesion, ruled out tuberculosis. Photographs accom- 
pany the article. 


The Light Treatment of Lupus and Rodent Ulcer.— A. J. Harrison 
and W. K. Wills {Journal of Cutaneous Diseases, June, 1903, p. 295) give 
results obtained in the Bristol General Hospital in 1901 and 1902. At first 
two Lorbet-Genoud lamps, made by Marshall & Woods, of London, and 
later two lamps made by Miller were employed. The current used was an 
interrupted one— 5 to 10 amperes, about 12 volts, and the time of sitting at 
the lamps five to twenty minutes. The report covers 42 cases of lupus 
vulgaris, 3 of lupus erythematosus, 12 of rodent ulcer, and other miscellane- 
ous cases. In the lupus cases almost all were benefited or greatly improved ; 
a small percentage only were unsatisfactory. Two out of the three lupus 
erythematosus cases were improved, but made more rapid progress under 
X-ray treatment. The 12 cases of rodent ulcer were treated chiefly with 
X-rays and were markedly benefited. 


On Light Therapeutics. — Bie {British Journal of Dermaiologxj, May, 1903, 
p. 191, from Wien. him. Rundschau, No. 37, p. 723) upholds the views of 
Bouchard, Widmark, and Finsen as regards the capabilities of the chemical 
ray's, hut not red, yellow, or green rays, to produce inflammation of the skin. 
Blue and violet rays can penetrate deeply into the skin only when it has 
been made bloodless. Ultra-violet rays can, under no circumstances, pene- 
trate deeper than the superficial lay'er of the skin, but here they may give 
rise to dilatation of the vessels w’hich can persist for five or six months. Bie 
gives the following conclusions : (1) Finsen’s treatment of smallpox with red 
light depends on the exclusion of the irritating action of chemical light rays, 
and thus the prevention of pus-formation in the vesicles, secondary’ fever, 
and scars. (2) The red-light treatment of other exanthemata has not yet 
been thoroughly’ tested. (3) The universal light treatment of the future will 
undoubtedly’ be sun-baths or exposure of arc lamps of 150 to 200 amperes, but 
now too little is known of the general action of light for definite indications. 
(4) The single method of light tre.atment whose success is firmly established 
is Finsen’s method of treating skin diseases with concentrated chemical rays. 
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This method is essentially preservative; hence the excellent results as to scar- 
ring, the scars being white and smooth. Healthy skin can he exposed to the 
rays as well as the diseased skin, thus diminishing the danger of recurrence. 
The treatment is free of pain and the results good. Of 640 patients, only 
1.7 per cent, had to abandon treatment on account of unfavorable results; 
85 per cent, showed positively favorable results ; and in only 16 per cent, 
was the improvement so slow that the treatment had to be described as less 
successful. 


Treatment of Rodent Ulcer by X-rays.~ J. H. Sequeira {British Medi- 
cal Journal, June 6. 1903), who is in charge of the X-ray and Finsen-light 
Department of the London Hospital, in this article refers especially to the 
changes produced in the growth, the question of recurrence, the selection of 
cases, and the conditions which favor success. The following practical 
points are worthy of being quoted : The custom in the hospital is to apply 
the rays on alternate days in the milder cases, and daily in the severer forms 
of disease. The tubes used are those which spark from four to six inches, 
but the therapeutic value of the tubes is a variable thing, and one which it 
is at present impossible to explain. "High” tubes are valuable, as the rays 
can he applied until there is a definite inflammatory reaction. Actual 
“ burning ” is not necessary, and some of the best results are obtained with- 
out any inflammatory reaction at all. The surrounding skin is protected 
with leaden masks. 


Electrolytic Treatmentof Xanthelasma.— Pansier (ArcA. d'Electr. Midi- 
cale, July, 1902) recommends the use of the negative pole thrust into the 
growth and the application of the positive pole to the back of the neck. The 
patch should be transfixed by the needle. Steel needles may be used. From 
six to ten milliamp^res are employed for about two minutes. The result is 
a soft, non-retractile scar. The method is not painless, but this may be 
minimized by rubbing the eyelid with menthol and chloral hydrate, of each 
46 grains in 98 grains of lanolin. Several treatments at intervals of about 
two weeks usually suffice. 
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Cocaine. How and When to Use It in Inflammatory Affections of the 
Eye.— Prof. Fuchs, Vienna ( Wieti. Min. Woch., 1902, No. 38), is convinced 
that this remedy is frequently improperly prescribed. It should never be 
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put in the hands of patients to relieve ocular pain. In fact, in conjunctival 
maladies the suffering as a rule is not extreme; in diseaseof the deeper parts, 
iridocyclitis, glaucoma, etc., affecting as it does hut the superficial parts, it 
is of no value. In corneal affections the pains may indeed be often relieved 
by cocaine, and the physician may venture himself to make an occasional in- 
stillation ; but the effect is transient, the pain quickly returns. If the patient 
is given the remedy he is pretty certain to use it again and again, and in that 
way do harm to the cornea, or at least retard healing, for it must not bo for- 
gotten that cocaine is hurtful to the cornea ; it frequently causes opacities or 
even abrasions of the epithelium, which latter may eventuate in ulceration. 
It occasionally brings on an attack of glaucoma in predisposed eyes. 

Prof. Fuchs employs cocaine frequently, e. g., in all operations, even the 
least important, such as the removal of foreign bodies from the cornea. He 
makes several instillations of a 5 per cent, solution, and has the patient keep 
his eyes closed between the instillations, to obviate injury to the epithelium, 
which is the more likely to occur because of the desiccation that results from 
infrequent winking. In operations upon the lids cocaine is injected beneath 
the skin ; in those upon the muscles beneath the conjunctiva ; upon the tear 
passages within the same ; in operating upon chalazion, besides instillation 
into the conjunctival sac, a couple of drops are injected into the cyst itself, 
rendering the curetting absolutely painless. Cocaine acts well in photophobia, 
as in the scrofulous ophthalmia of children, but it is not to be given to the 
parents. Experience teaches that the photophobia rapidly diminishes and 
frequently disappears in a few da}'s if the eyes can be kept open for a little 
while daily. The author recommends in these cases that several instillations 
be made in the morning, when the photophobia is usually greatest ; by this 
treatment the children will often keep their eyes open freely for half an hour, 
and this suffices to permanently relieve the photophobia to a great extent. It 
is often advantageous to moderate photophobia by instillation of cocaine to 
render possible a more careful examination of the eyes. Cocaine may be 
used to dilate the pupil for ophthalmoscopic examination; although not fixing 
the pupil, it permits pretty active contraction when the macula is brigbtlj' 
illuminated. Many employ cocaine and atropine in combination Avhere 
dilatation of the pupil is difficult to obtain, as in severe iritis, making the in- 
stillations as often as every two hours. Fuchs is against this method. Such 
frequent instillations of atropine often occ.asion toxic effects ; moreover they 
irritate the conjunctiva, and frequently fail of the desired eflect. Under these 
circumstances the author recommends that atropine be used at long intervals, 
but in heavy doses; he recommends the insertion of a small quantity of the 
salt in substance in the conjunctival sac, at the same time preventing the 
entrance of the tears into the nose by retracting the lower lid or making 
pressure over the sac. This method is not to be emploj’ed in the case of little 
children who react so strongly to atropine. But the greatest effect is obtained 
from a combination of cocaine and atropine employed in the following 
manner: the eye is at first cocainized as preliminary to an operation, the 
atropine is then placed in the conjunctival sac in substance. This method 
of applying the mydriatic accomplishes everything that such a drug can 
possibly do in severe iritis, loosening old synechinj, or freeing the iris after 
recent prolapse into a corneal wound orulcer. Cocaine not being permissible 
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to the patient in painful ophthalmias, nrhat is to be done ? First, internal 
medication, e. aspirin, which has a special advantage in iridocyclitis, and 
warm applications locally. A free leeching often cuts short the pain in irido- 
cyclitis and aids mydriasis. Dionin is also to be recommended in substance 
or in 5 per cent, solution. A drop of cocaine previously instilled prevents 
the rather severe burning produced by it. Dionin sometimes causes marked 
inflamraator)* oedema of the conjunctiva. The oedema subsides in a few 
hours, becoming less marked the longer the drug is employed. As the reac- 
tion to this drug is somewhat uncertain, the surgeon had best make the first 
application himself and observe the effects. In spite of apparently augment- 
ing the external inflammatory symptoms, dionin frequently has a happy effect 
in pain accompanying diseases of the cornea as well as iridocyclitis. It 
also exerts a beneficial influence upon the photophobia as well as the diseased 
processes themselves. 

The Pupil in Tahes.~A. RocBros-DirviGNEATJD and J. Hettz {Arch. 
Gen. de Med., July 7, 1903) report the results of their examination of the eyes 
of seventy-seven tabetics, with special reference to the reactions of the pupil. 
In 30 per cent, of the cases examined the Argyll-Eobertson sign was incom- 
plete; 30 per cent, of cases present bilaterally, 13 per cent, unilaterally, a 
complicated Argyll-Eobertson sign, viz., diminution or abolition of con- 
traction upon convergence; myosis is regularly present when the Argyll- 
Eobertson sign is pure ; optic atrophy rarely accompanies myosis ; ophthal- 
moplegia externa or interna is even more rare ; mydriasis is present only 
when all light perception is lost and contraction to convergence is frequently 
diminished or absent; when mydriasis accompanies a normal fundus, total 
ophthalmoplegia interna is usually present; mydriasis is most often present 
in those cases where the pupillary reaction to accommodation and con- 
vergence is lost, the power of accommodation being preserved. 


Roentgeu and Becquerel Rays in Ocular Therapeutics.— -Daeiee com- 
municated to the Ophthalmological Society in Heidelberg, September. 1903 
( lFoc/(. /, Ther. «. JTyg. d. Aug., Sept. 24, 1903), a series of cases treated by 
these rays : multiple tumors of the eyelids, conjunctiva, face, neck, and almost 
the entire mediastinum as far aa the heart (as shown in a skiagraph). The 
rapid spread and the microscopic examination showed the malignant nature 
of the growths (alveolar round-celled sarcoma). Severe attacks of spasmodic 
cough with dyspnoea were endangering life. After ten ten-minute treat- 
ments by the Roentgen rays in the course of fifteen days, all the tumors of 
the face had disappeared. The cough and dyspnoea also vanished. The 
radioscope showed diminution of the mediastinal growths. 

The following cases were treated with the Becquerel rays obtained from 
radium. These rays are known to be identical with the Roentgen rays, so that 
a like result is to be expected from them, with a simpler mode of application 
which can also be graduated : hereditary specific periorbital neuralgia with 
choroiditis. The pain completely disappeared after twenty-four hours' appli- 
cation of radium. Antipyrin, quinine, phenacetin, as well as potassium 
iodide and mercury, had been tried without effect. A man affected with 



OPHTHALMOLOGY. 


1109 


acute blennorrhoeic iritis with severe pains had been treated without result 
with atropine, dionin, aspirin, and sodium salicylate. After a few hours’ 
application of radium the pain entirely disappeared, and the pupil, which 
had remained contracted in spite of frequent instillations of atropine, and 
scopolamine (leeches had also been applied), soon dilated, showing posterior 
synechia. In three cases of iridocyclitis following traumatic cataract, pain 
was entirely relieved after a few hours, and the congestion decidedly dimin- 
ished. In none of these cases was there a return of pain. In one case of 
old hemorrhage of the vitreous following perforating wound of the sclera, 
twenty-four hours’ application of radium produced an extraordinary clearing 
up of the opacities, so that the papilla could be seen, and the vision im- 
proved from 1/10 to 1/3. Two cases of detachment of the retina and one of 
parenchymatous keratitis gave negative results. 


Treatment of Atrophic Retina with Retinal Extract,— Do yne [Brii. 
Med. t7bj«r., July 25, 1903) reports marked improvement from the .adminis- 
tration of extract of fresh retinre, six to nine daily, in retinitis pigmentosa, 
retinal degeneration in high myopia, choroiditis, and tobacco amblyopia. 
He thinks that cases of asthenopia from functional exhaustion would also 
be benefited. 


The Value of Ophthalmic Examinations in the Differential Diagnosis 
between Typhoid Fever and Acute Miliary Tuberculosis.— Loeb {Arch, 
of Ophthal., September, 1903) reports a case of miliary tuberculosis diagnosed 
by the finding of choroidal tubercles. The patient was under his observa- 
tion for three weeks, during which time the tubercles increased in size and 
number. 

The autopsy revealed a general miliary tuberculosis. Tubercle bacilli 
were demonstrated in the new-growths in the eyes. 

Tubercles of the choroid to be ophthalmoscopiciilly visible must posse.“s a 
diameter of more than 0.6 mm. There are usually no changes in the refrac- 
tive media, and no hemorrhages. The tubercles may appear at any stage of 
the disease, and sometimes grow so rapidly as to become ophthalmoscopically 
visible over night; a second or even a third examination may be needed to 
demonstrate their presence. The ocular tuberculosis may be a part of a 
general miliary tuberculosis, or it m.ay be the only focus demonstrable in 
the body. 

Authorities differ as to the frequency with which tuberculosis of the 
choroid occurs in general miliary tuberculosis. The two extremes given are 
10 per cent, and 82.7 per cent. The author thinks that we may expect to 
find choroidal tubercles in 50 per cent, of the cases of general miliary 
tuberculosis. 
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Observations on the Distribution and Culture of the Chancroid Bacil- 
lus. — Davis {Journal of Medical Research, 1903, vol. jx. p. 401) has made 
an examination of the pus of forty cases of genital ulcerations clinically 
resembling chancroid. In thirty- two bacilli were found corresponding ex- 
actly in morphology and staining reactions to the Ducrey bacillus, the char- 
acteristic chain arrangement occurring in ten of these. On media containing 
a considerable proportion of fresh blood, pure cultures of the Ducrey bacillus 
were obtained directly from the pus of primary genital chancroids in two 
cases, and in many others.there was a growth of this organism, mixed, how'- 
ever, with contaminating bacteria. One instance of chancroid ulceration of 
the skin of the abdomen, resulting from accidental autoinocirlation from a 
genital lesion yielded pure cultures. Of seven chancroidal buboes, pure 
cultures w'ere obtained in three cases. Besides the primary genital lesions, 
the bacillus was cultivated in pure culture from two c-ases of primary extra- 
genital chancroid, the ulcerations appearing upon the fingers. 

The bacillus may be identified by its morphology and staining reaction, 
together with its inability to grow on ordinary culture media. The growth 
is most luxuriant in a medium of fresh blood and bouillon, but unmixed 
human blood is the best medium for obtaining cultures from a source open 
to contamination. 

A guinea-pig was inoculated by rubbing in two loopfuls of a pure twenty- 
four-hour culture upon a scarified area on the back, but the result was nega- 
tive. Monkeys of the genus Macaccus hemestrinus were inoculated by the 
same method and developed definite ulcers from which the Ducrey bacillus 
could be isolated. 

The author believes that chancroid may be primary upon an extragenital 
site, and that bacteriological examination of all ulcers of this type is likely 
to establish in the future a greater prevalence of extragenital chancroid than 
has hitherto been reported. — W. T. L. 

On the Pathology and Bacteriology of Landry’s Paralysis.— Buzzard 
{Brain, 1903, part i. p. 94), in reviewing the pathology and bacteriology of 
Landry’s par.alysis, calls attention to the disproportion between the histo- 
logical changes which can be demonstrated in the brain, cord, and peripheral 
nerves in certain cases and the grave clinical manifestations which charac- 
terize the disease. In a few cases no demonstrable lesions are found in the 
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nervous system; in a large majority of cases the lesions are such as may be 
produced by the action of a microbic toxin apart from the microbes them- 
selves, and in this latter group bacteriological examinations prove negative. 
A few instances make up a third group in which the changes are those of a 
disseminated or diffuse myelitis or meningomyelitis, and in some of the 
cases pathogenic organisms have been found in the meninges, spinal cord, 
cerebrospinal fluid, and occasionally in the blood. Among the most notable 
observations are those of Courmont and Bonne, Eoger and Josu^, and Rus- 
sell. These observers have demonstrated in the blood or meninges of this 
latter type of the disease a diplococcus which they considered bore certain 
resemblances to the meningococcus of Weichselbaum and to the pneumo- 
coccus. The author reports a typical case of Landry’s paralysis in a man 
aged thirty-three years. There was a gradual ascending i)aralysis which 
lasted for about eighteen days and terminated with involvement of the 
respiratory muscles. At autopsy there was no noticeable alterations in the 
nervous system. Microscopic examination showed morbid changes of very 
slight degree of intensit 3 ', but of rather wide distribution, consisting prin 
cipally in a chromatolysis of the ganglion cells of the anterior and posterior 
horns of the spinal cord. In cultures from the blood a diplococcus was iso- 
lated which stained fairly well by Gram’s method. It grew slowly on the 
ordinary culture media. In sections of the dura mater a diplococcus could 
be demonstrated which resembled in morphology the coccus isolated from 
the blood. A subdural injection of the cultivated coccus into rabbits pro- 
duced, after some days, a rapidly spreading palsy, and from the blood and 
dura mater of these animals the same organisms could be cultivated. The 
author draws attention to the unusual situation of the coccus, namely, in 
the dura mater, and suggests that careful bacteriological examination of this 
membrane should be made in cases similar to that under discussion. — 
W. T. L. 


Experiments on Tuberculosis. — Dean {Journal of Patlwlogij and Bac- 
teriology, 1903, vol. viii. p. 458) reports a series of interesting and careful 
experiments concerning the infection of animals by tubercle bacilli obtained 
from human sources. Observations were first made to determine whether 
the virulence of tubercle bacilli from the sputum of tuberculous patients 
could be increased for calves by an intermediate p.assage through pigs, cats, 
rabbits, and rats. The intermediate animals were inoculated with tubercu- 
lous sputum, allowed to die of the disease, and then from the most exten- 
sively affected organs the tubercle bacillus was cultivated upon artificial 
media. Finailj’’, calves were inoculated subcutaneously' from these cultures. 
Previous to the inoculations all possible precautions were taken to prevent 
any contamination of the calves from tuberculous cattle, and each animal 
received injections of tuberculin to exclude the possibility of bovine' tuber- 
culosis. After an interval of several months the calves were killed, full 
autopsies were performed, most of the organs were e.xamined microscopi- 
cally, and inoculation experiments made with rabbits and guinea-pigs. Of 
the eleven calves used, a tuberculous focus was found only in one or two. 
This consisted in a small, c.aseous nodule, which was discovered at the site of 
primary inoculation. Control calves inoculated directly with tuberculous 
VOL. 120, NO. 0.— DECKMBER, 1P03. 72 
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sputum developed an extensive glandular tuberculosis. The author, in ex- 
plaining this apparent diminution in the virulence of the bacillus tubercu- 
losis for the calf, emphasizes the fact that in the one case the associated organ- 
isms of the sputum had been eliminated by passage through the intermediate 
animals; whereas in the other case it is possible that they played an impor- 
tant part in aiding the attack of the tubercle bacillus. This conception was 
apparently strengthened by experiments upon direct inoculation of pigs with 
tuberculous sputum and by feeding the animals upon the material. Six pigs 
inoculated with tuberculous sputum developed .an extensive general tuber- 
culous infection, some dying rapidly of the disease; and three pigs fed upon 
tuberculous sputum, mixed with wheat meal, wasted and died, having de- 
veloped tuberculosis of the tonsils and cervic.al glands. The author thus 
concludes that the pig is capable of developing a rapidly fatal general tuber- 
culosis .as the result of infection with the hum.an tubercle bacillus. — W. T. L. 


Trypanosomiasis of Horses in the Philippine Islands.— Murgkave 
and Wjlliamsok (from the Biological Labor.atory, Bureau of Government 
Laboratories, 1903, No. 3). The discovery of trypanosomiasis in the Philip- 
pine Islands was made by' Jobling in 1901, but the first published report 
concerning this affection came from Smith and Kinyoun somewhat later in 
the same year. It is practically certain that before this time the disease did 
not exist in these islands, and now it is pos.sible to trace its introduction to 
a shipment of horses, some of them race-horses, from Australia to Manila, in 
May, 1901. Since then the loss of animals from “ sura” has been appalling. 
Trypanosomiasis, so far as is known, is a wound disease, and should the 
infectious agent come in contact with a wounded surface, either the skin or 
mucous membrane, of a susceptible animal, the disease readily develops. 
Proof of the transmission of the disease through biting flies has been fur- 
nished from Africa, India, and South Americ.a, and these observations have 
been confirmed by the authors in their investigation of the Philippine epi- 
demic. The period during which flies are capable of transmitting the dis- 
ease after feeding on infected blood appears to be less than forty-eight hours. 
Apparently the fly acts as a mechanic.al means for the spread of the disease, 
and not .as an immediate host for trypanosoma. Since certain rats in 
Manila have been found to harbor the same parasite as the horse, fleas from 
rats may also be considered as a source of infection. The authors found it 
impossible to infect healthy animals by administering the blood of an infected 
animal mi.xed with food; unless abrasions were made upon the mucous sur- 
face of the mouth of the animals used for experimentation, the horses 
did not develop the disease. Trypanosoma are carried directly from ani- 
mal to animal, and no lower form of organism is known to play the part of 
intermediate host. The parasite does not exist outside the animal body. 
The incubation period of the disease is from four to six days. 'After this 
time the temperature rises and parasites are found in the blood. The char- 
acteristic symptoms of the disease are the fever, ansemia, redema, particularly 
of the hind legs, paresis, .and emaciation. Early in the disease there may 
only be fever, and at this time a diagnosis can only be made from an exam- 
ination of the blood. Later the clinical picture is typical. The course of 
the. dhease varies from two to six or eight weeks, and is always fatal in- 
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horses. The methods which the authors suggest to rid tlie Philippines of 
the disease are the prevention of infection of the country by proper quaran- 
tine laws and the eradication of the present infection by enforcing efficient 
sanitary regulations. — W. T. L. 


Observations upon Banti’s Disease and Splenomegaly.— Boiussowa 
( Fi?'c/i. Arch., 1903, Bd. 172, page 108) discusses the pathological ch.anges 
found in Banti’s disease and splenomegaly, recording two fatal cases with 
careful microscopic descriptions. In the first one, that of a w'oman, aged 
fifty-two years, the spleen was of an enormous size, and the general condition 
was complicated by a recurring ascites. At autopsy a tuberculous peritonitis 
obscured somewhat the pathological picture. There was no cirrhosis of the 
liver. The spleen, in microscopic sections, showed a widening of the blood 
sinuses, with proliferation of the lining endothelium, which resulted in the 
accumulation of great numbers of large endotbelioid cells in the blood 
spaces. There was, besides, extensive thickening of the reticulum. Eosino- 
philes were quite numerous. In both the liver and bone-marrow many 
capillaries were found packed with large cells similar to those seen in the 
spleen, and the author believes that such cells were carried from the spleen 
to these situations by means of the blood stream. 

The second case was that of an infant aged nineteen mouths. In the 
spleen much the same appearance w.as met with as in the first c.ase, except 
that the endothelioid proliferation was not so extensive, and both red-blood 
corpuscles and pigment were found included in the swollen endothelial cells 
lining the venous spaces. — W. T. L. 


The Action of the Tubercle Bacillus in Experimental Pulmonary 
Tuberculosis.— Heuxheimer {Zeigler’s Bcitrage, 1903, Bd. xxxiii. p. 3G3) 
reports the results of a series of experiments in which tubercle bacilli were 
inoculated into the trachea of guinea-pigs. As early as one-half to one hour 
after the intratracheal injections tubercle bacilli were found to pass through 
the bronchi and bronchioli into the alveoli. During their passage through 
the bronchi a definite chemotactic influence was exerted upon the poly- 
morphonuclear leukocytes which made their w.ay through the walls of the 
bronchioles and eventually collected in the lumen of the bronchus about 
clumps of tubercle bacilli. The gre.atest portion of the bacilli, however, 
appeared to reach the alveoli without greatly damaging either the cpithc- 
iium or the w.alls of the bronchi. In the alveoli thej' were immediately 
taken up by the alveolar epithelium, and though most of the phagocytic 
epithelial cells w’ere desquamated, some still remained attached to the alveo- 
lar ^Yall. At the same time the b.icilli brought about a destruction of the 
elastic fibres of the lung. As a result of this damaging influence upon the 
stroma and parenchyma, a proliferation of the epithelium and fixed connec- 
tive-tissue cells took place. The tubercle bacillus likewise caused a necrosi-; 
of the single cells, and appeared positively chemotactic for the polymorpho- 
nuclear leukocytes. The tissue .about the larger collections of bacilli was 
entirely destroyed, and an infiltr.ation of gre.at numbers of polymorphonu- 
clear leukocytes resulted. These cells, however, in their turn, rapidly de- 
generated. At this time giant cells appe.ared, more e.specially about the per- 
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ipher}' of the tubercle. The author traces the origin of the giant cells to the 
epithelioid cells, and believes that they arise as a result of a partial necrosis 
of the cytoplasm. Following upon the destructive properties of the multi- 
plying tubercle bacilli, total necrosis and caseation of the tissues developed, 
beginning at the centre of the areas of infiltration. The author believes 
that though his conclusions are drawn from animal experiments, the results 
of his investigations are applicable to man as well as to animals. 


Experimental Researches upon Cancer in Mice,— Jbksen {Zent./. J3aM. 
It. Paras., 1903, xxxiv. 122) reports a series of experiments made with a car- 
cinoma obtained from a white mouse. The primary tumor had a typical 
carcinomatous structure, although there were no metastases. Portions of 
this tumor were transplanted through nineteen generations of white mice, 
and successful results were obtained in from 40 to 50 per cent, of the cases. 
The transplantations were usually made either by placing small portions of 
the tumor or mixtures of tumor and salt solution beneath the skin of the 
mice. Besides the variety of white mice in which the tumor occurred, gray 
mice were found to be susceptible, although in less degree; but all efforts to 
transfer the growth to other varieties of mice, to white rats, guinea-pigs, 
rabbits, and goals were unsuccessful. It appeared that the growth of the 
tumor in the inoculated animals was dependent upon a true transplantation, 
for if the tumor cells were mashed by grinding them in a mortar before the 
inoculations, the experiments resulted negatively. No evidence was obtained 
which warranted the assumption that the growth was of parasitic origin. 
Observations made to determine the viability of the carcinoma cells when 
subjected to different temperatures, light, etc., showed that positive inocula- 
tions could be obtained with isolated portions of the tumor which bad been 
kept at from 1° to S° C. for eighteen days, and at room temperature for 
twelve days, while at body heat the tumor cells became inactive after twenty- 
four hours. At a higher temperature the tissue was rapidly killed. All 
inoculation experiments were negative with portions of the growth heated 
for five minutes at 47° G. Intense light likewise proved very destructive to 
the cells, although it apparently penetrated but a short distance into the 
pieces of tissue. Partial drying was injurious, and a 1 per cent, carbolic 
acid solution caused death of the cells after a period of five minutes. — 
W. T. L. 


The Action of Bacteria on the Hasmoglohin of Blood. — Lobbe (Arc/i. de 
mcd. €.vp. et d’anat. pathologique, 1903, xv. 364) has found’ that both patho- 
genic and non-pathogenic bacteria act as reducing agents when grown in 
contact with baunoglobin or oxyhsemoglobin. Their action was found to be 
of two distinct kinds. Gradual reduction and transformation of luemoglobin 
into methaemoglobin was apparently caused by secretions from the bacteria, 
for such reducing substances could be demonstrated in filtered toxins from 
the bacteria. The nature of the changes in the hiemoglobin varied according 
to the species of bacterium used, and the substance produced by the bacteria 
w.as, therefore, considered as more or less 8i>ecific. On the other hand, the 
marked reduction of oxyhteinoglobin into reduced hiemoglobin appeared to 
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be intimately associated with the life of the organism. This process was 
brought about by an intracellular combustion, the bacterium absorbing oxy- 
gen from the oxyhsemoglobin and thus transforming the latter substance 
into reduced haemoglobin. This property should not be considered as spe- 
cific, but common to all bacteria as well as to all living cells. The author 
believes that these results offer an explanation for the changes in color of 
the blood in severe septicaemia, for it appears not improbable that small 
amounts of methsemoglobin and reduced haemoglobin may be formed in the 
body when large numbers of bacteria circulate in the blood. De Ruyter has 
already found certain spectral bands in the blood from cases of malignant 
oedema which are nearly identical with the bands formed by melhaemoglobin, 
though they show some minor differences. The formation of melhaemoglobin 
in the blood would ultimately lead to the most important consequences. As 
more and more haemoglobin is reduced to methaemoglobin, there would finally 
result an asphyxia of the cells of the body. Such alteration, according to 
the author, may be offered as an explanation for the mechanism of death in 
certain cases ot septicaemia where there is no mechanical cause to explain 
the phenomenon. — W. T. L. 


An Improved Method for the Idicroscopic Diagnosis of Intermittent 
Fever. — Ross {Lancet, 1903, vol. clxiv. p. 86) uses a thick smear of the sus- 
pected blood, containing at least twenty times as many corpuscles as the 
ordinary preparation. When this smear is not fixed, but stained immediately 
with aqueous eosin, the haemoglobin is dissolved out, leaving only shadows 
of red corpuscles. A counterstain of methylene blue brings out the para- 
sites clearly. In cases with a few organisms the time saved by this method 
of staining is very considerable. — F. P. G. 


Bronchopneumonia with Whooping-cough.— Joach.aiann and Molt- 
RECHT {Zentralb. f. Bakt., 1903, xxxiv. 15), in twenty cases of bronchopneu- 
monia in Eppendorf following whooping-cough, three of which were fatal, 
found an organism resembling the bacillus of influenza, which they named 
Bacillus pertussis Eppendorf. This organ was isolated in pure cultures from 
the lungs of the fatal cases and from the sputum of the other cases in the 
convulsive stage. The bacillus is regarded as the specific factor in whooping- 
cough by the writers. It grows only on media containing haemoglobin, and 
then with difficulty and as discrete colonies. — F. P. G. 


On the So-called Invisible Microbes. — Roux {Bull. Pasteur, 1903, i. 7 
and 49) says that as early as 1881 Pasteur suggested that rabies might be due 
to a microbe which was so small as to be invisible in ordinoiry microscopic 
preparations. Since 1898 several diseases have been studied, some of which 
are unquestionably due to microbes too small to be within the limits of the 
present-d.ay microscope. Among these may be mentioned “aphthous fever,’’ 
“peripneumonia of cattle,’’ “horse sickness,’’ “bird pest,” “cattle pest,” 
“yellow fever,” and “sheep rot.” Serum from animals dead of any of thc.se 
diseases will, when diluted and passed through Chamberlain bougies, give a 
filtrate which, while free from visible organisms, may show a slight cloud in 
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bouillon cultures, and will in each case produce the typical disease. , In the__ 
case of peripneumonia of cattle, by giving the organism intraperitonealiy in 
collodium sacs, it has been possible to bring it to a size that is just visible 
with the highest power of the microscope. Small colonies of the same 
organism were grown on a special agar medium.- 
The problem in connection with these small organisms seems to lie in the 
line of the discos'ery of media suitable for demonstration of growth. The 
probability of the further perfection of the microscope is doubtful, but micro- 
photography may avail somewhat in the settling of these questions. — F. P. G. 


Pemphigus Vegetans.— Hambukgek and Rdbel {Bulletin nf the Johns 
Hopkins Hospital, 1903, xiv. 68) review the somewhat confusing literature 
relating to the varieties of pemphigus and report a fatal ease of the form 
known as p. vegetans. The mouth and almost the entire body of the 
patient B’ere covered with bullous eruptions and excoriations. At autopsy a 
firm, nodular, white mass was found in the anterior mediastinum which con- 
sisted of lymphoid connective tissue. The organs otherwise w'ere normal. 
Cultures from the mouth and the heart’s blood gave pure growths of a small 
bacillus which seems to belong to the pseudodipbtberia group. This 
organism is pathogenic for rabbits and guinea-pigs when injected subcutane- 
ously, and is regarded by the writers as the etiological factor in the produc- 
tion of the disease. 
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Bremken, A., case of primary carcinoma of 
lung, 1020 

Bridge, Tuberculosis, 1081 
Bronchi, syphilis of, 57 
Bronchopneumonia with whooping-cough, 
1115 

Buck, Reference Handbook of the Medical 
Sciences, 720 

Burdett’s Hospitals and Charities. 1075 
Byers, J. R., cases of relative aortic insuffi- 
ciency, 071 

Byford, Manual of Gynecology, 1074 

CALCIFICATION of ovary, 361 
VJ Calomel, injections of, 925 
Campaign against malaria, 748 
Cancer in mice, experimental researches 
on, 1114 

of uterus, 182, 358, 548 
of vagina, 740 ' 

Cancerous inoculation of abdominal wound, 
359 

Capps, J. A., acute myelogenic leukromia, 
375 

Carcinoma of liver, primary, 403 
of lung, 1020 

Carter, H, S., rOsumO of some of the year’s 
literature on the liver and gall-bladder, 
- 417 

Cataract extractions, results in 1000 con- 
secutive, 743 

primary, operations for, 370 
Cellular changes in tuberculous leptomen- 
ingitis, 147 

Centre for writing, 490 
Cerebral tumors, surgery of, 956 
Chadbourne, T. L., case of diaphragmatic 
hernia, 309 

Chancres, multiple, 1090 
Chancroid bacillus, distribution and culture 
of, 1110 


Chapman, Medical Jurisprudence, Insanity, 
and Toxicology, 913 
Chart of the Three Great Systems, 909 
Chlorodyne poisoning, 346 
Cholelithiasis, treatment of, 176 
Chorea in pregnancy, 546 
syphilis as a cause of, 481 
Chorioepithelioma, 543 
Cigar stumps and tuberculosis, 930 
Circular vaginal suture in retroflexion, 
548 

Clark, L. P., movements of superior inter- 
costal muscles in hemiplegia, 1029 
Clavicle, fracture of, in the foetus occurring 
after spontaneous labor, 354 
Coal-tar drugs in nervous affections, 730 
products in neuralgia, 541 
Cocaine in affections of the eye, HOC 
Cohen, A System of Physiologic Thera- 
peutics, 912 

Cohen, M. S., xiphosternal crunching 
sound, 131 

Cold as a causal factor in the blood changes 
due to high altitude, 299 
Colloidal silver, use of, in infectious dis- 
eases, 175 

Colon bacteria in peritoneal cavity, 181 
Community and tuberculosis, 674 
Congenital dislocation of the hips, 008 • 
Conical cornea, operation for, with the gal- 
vanocautery, 1 83 

Conner, L. A., study of the physical signs 
of lobar pneumonia, 389 
syphilis of the trachea and bronchi, 67 
Coriat, I. H., the occurrence of the Bence- 
Jones albumin in a pleuritic effusion, 631 
Corpus luteum, function of, 929 
Craig, C. F., occurrence of unoinarinsis in 
soldiers of the United States Army, 798 
Cranial nerves, paralysis of, 154 
perforator, new, 356 

Cream for homo modification of milk, 360 
Creighton, Cancer and Other Tumors of the 
Breast, 325 

Cyanosis, chronic, 187 

D avis, G. G., results in bloodless reposi- 
tion of congenital dislocation of the 
hips, 608 

Deane, L. C., localization of foreign bodies 
in the eye, 97 

Death during general ana:Blhesia with ethyl 
chloride, 1014 

Deaver, Surgical Anatomy, 331 
Decapsulation of kidney, results of, 342 
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Dementia paralytica, 974 

blood changes in, 1047 
Diabetes, influence of, on female genitals, 
360 

mellitus, lipsemia in, 918 
terminating in coma, 305 
Diamond, I. B., cellular changes in tuber- 
culous leptomeningitis, 147 
Diaphragmatic hernia, 309 
Diarrhoea in a child, fatal, 556 
of infancy, summer, 931 
Diefendorf, A. R., blood changes in de- 
mentia paralytica, 1047 
Diphtheria antitoxin, epiphenomena of, 
1019 

from infected milk, 935 
Disinfectant properties of corrosive subli- 
mate and of alcohol, 937 
Disinfection of hands, 178 
Dissemination of typhoid fever by shell- 
fish, 561 

Dodge, G. E., study of the physical signs 
of lobar pneumonia, 389 
Diphtheria antitoxin, value of, 349 
Drainage, 549 

after laparotomy, 358 
Dropsies of childhood, 443 
Drugs, studies on antagonistic action of, 1036 
Duodenal hernia, left, 594 
Dv^ight, T., hour-glass stomach observed in 
situ, 581 

Dysentery, acute and chronic, 176 

E ar, diseases of, and life insurance, 365 
Eating of unwholesome fish as a cause 
of leprosy, 339 
Eclampsia, fatal cases of, 543 
in early pregnancy, 357 
Edsall, D. L., chronic polyarthritis, 991 
tobacco-alcohol amblyopia revealed by 
an analysis of the urine of cases of 
this character, 216 

Ehrlich’s dimethylamidobenzaldehyde re- 
action in the urine, occurrence of, 471 
Einhorn, M., sitophobia, inanition and 
their treatment, 228 

Epicarin in tinea tonsurans and tinea cir- 
cinata, 352 

Epilepsy, treatment of, 345 
Epiphenomena of diphtheria antitoxin, 
1019 

Epithelioma, adrenalin in, 362 
of chorion, 1099 

Eukinase and pancreatokinase, 176 , 


' Experimental fat necrosis, 933 
j Experimentelle beitrage zur pathologic des 
I blutes, 554 

Extradural hemorrhage from rupture of 
middle meningeal artery, 172 
Extra-uterine pregnancy, diagnosis of, 544 
Eye, localization of foreign bodies in, 97 
I Eyeball, prominence of, and a metliod for 
I measuring it, 95 

I Ewald, C. A.,tumorsof sigmoid flexure, 985 


F ’ACIAL neuralgia from antral and nasal 
disease, 1100 

paralysis in foetus after Cajsaroan 
I section, 544 

' Fairbanks, A. Vf., idiopathic or essential 
j dropsies of childhood, 443 
Fat necrosis, experimental, 933 
Favus of scrotum, 552 
Fede’s disease, 257 

Fenwick, Cancer and Tumors of the 
j Stomach, 722 

. Fermentation theory of infection and im- 
, munity, 887 

j Ferments in amniotic liquid, 544 
Fibroma of ovary, 547 
Finsen light in lupus, 553 
Fischer, 0. S., convenient modification oi 
tests for hydrochloric acid in gastric con- 
tents, 666 

Fisher, J. W., ulcerative angina and stoma- 
titis associated with the fusiform bacillus 
and spirillum of Vincent, 438 
Flexner, S.,an aspect of modern pathology, 
202 

Follicular conjunctivitis and trachoma, 
treatment of, 742 
Foot of American negro, 1033 
Foote, C. J., osteitis deformans with heart 
complications, 878 

Foreign body removed from the loft pri- 
mary bronchus with the aid of direct 
bronchoscopy, 364 
bodies in oesophagus, 365, 1101 
Fractures, treatment of, 536 
Frazier, C. H., clinical lecture on the symp- 
tomatology and treatment of trifacial 
neuralgia, 1005 

Free receptors of B. typhosus and B. dysen- 
teriro and dysentery toxin, 557 
Freeman, L., two cases of left duodenal 
hernia, 594 

Freiberg, A. H., note on the foot of the 
American negro, 1033 
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Frequent great disparity between falls upon 
the buttocks and the subsequent persist- 
ent pain and irremediable helplessness 
in persons in advanced years, 344 
Friedlander bacillus, infection by, 1015 
Fusiform bacillus and spirillum of Vincent, 
43S 


G astric disturbances due to pelvic 
lesions, 928 

ulcer, cases of, occurring in Royal 
Victoria Hospital, 339 
Gauze pad in peritoneal cavity, 929 
Ghosh, Treatise on Materia Medica and 
Therapeutics, 909 

Gibbon, J. H., obstruction of the bowels 
and peritonitis due to a strangulated 
Meckel diverticulum, 844 
Gies, IV, J., obseiwations on a case of dia- 
betes terminating in coma, 305 
Gigli’s method in lateral section of pelvis, 
180 

Glaucoma, theory of, 371 
Goitre, 541 

Gonorrhwa without the gonococcus, 163 
Gonorrhoaal peritonitis, 740 
Gordinier, H. C., arguments in favor of the 
existence of a separate centre for writing, 
490 

Gould, Biographic Clinics, 1073 
Gout, cataphoresis in, 177 

cause and treatment of, 924, 1092 
diet in, 1091 

occurrence of, in the United States, 918 
some points on metabolism in, 1086 
Qrindon, Diseases of the Skin, 1079 
Gunshot wound of brain, 1 


Hemmeter, J. C., histological character and 
diagnosis of malignant neoplasms of the 
digestive organs and peritoneum, 33 
Hemorrhage following tonsillotomy, 1101 
from Graafian follicle, 359 
iron and arsenic in, 538 
Hendrickson, W. P., multiple sarcomatosis 
of the central nervous system, 10 
Henry, J. N., nephropexy in a case of 
chronic nephritis, 463 
Hernia, diaphragmatic, 309 
left duodenal, 594 
radical cure of, 537 
retroperitoneal, 849 
strangulated, 920 
Herpes zoster, histology of, 1104 
Hiccough, report of a case of, 158 
Hour-glass stomach observed in situ, 581 
Huber, Atlas and Epitome of Human His- 
tology and Microscopic Anatomy, Dll 
Hudson, Vf. H., a contribution to the sur- 
gery of the brain, 503 

Human milk, variations in the composition 
of, 351 

Hunt, J. R., multiple sclerosis with de- 
mentia, 974 

Huntington, Anatomy of the Human Peri- 
toneum and Abdominal Cavity, 327 
Hutchings, R. H., epidemic of typhoid fever 
duo to impure ice, 680 
Hutchison, E., multiple myeloma with 
Bence-Jones proteid in the urine, 644 
Hydronephrosis, intermittent, 535 
Hypertrophic osteoarthropathy, 563 
tuberculosis of colon, 337 
of larynx, 832 

Hypopyon kerato-iritis, treatment of, 184 
Hysterectomy for puerperal septic infection, 
729 


H zEMATOGELE not always, evidence of 
ectopic gestation, 1098 
Hamilton, IV. F., cases of relative aortic 
insuflSciency, 671 
Hare, Progressive Medicine, 530 
Hart, S., observations on a case of diabetes 
terminating in coma, 305 
Haskins, H. D., studies on the antagonistic 
action of drugs, 1036 
Hay fever, treatment of, 169 
Hecht, D’Orsay, tabes in the negro, 705 
Ilelferich, Atlas and Epitome of Traumatic 
Fractures and Dislocations, 330 
Hemiplegia, respiratory movements in, 
1029 


results of, for cancer of uterus, 182 


I CELAND, tinea of nails in, 553 
Icterus, pathogenesis of, 185 
Idiopathic or essential dropsies of childhood, 
443 

Immunization against plague cholera and 
typhoid fever, 746 

Improved apparatus for localization of for- 
eign bodies, 1 

Impure ice as a cause of an epidemic ol 
typhoid fever, 680 
Intubation tubes, retained, 1102 
Infection by the Friedlander bacillus, 
1015 
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Infectious diseases, acute, changes in endo- ' 
metrium in, 549 
use of colloidal silver in, 176 
epitheliosis and epitheliomata, 554 j 
Influence of some modern drugs on metab- ! 
olism of gout, 737 

Influenza, cases of, proved by bacteriologi- 
cal examination, 186 
treatment of, 346 


Lang's hot-air treatment of luj>us, 551 
Langenhagen, Mucomcmbranous Entero- 
colitis, 167 

Laparotomy, drainage after, 358 
in tuberculous peritonitis, 300 
Laparotomies, three successful, 1090 
Laryngectomy for carcinoma, 365 
Larynx, hypertrophic tuberculosis of, 632 
pemphigus of, 364 


Inguinal hernia, congenital, radical, opera- i Lavage of stomach, techni(|UO of, 173 


tion for, 736 
Inhalation of smoke, effects of, 539 


Lavenson, R. S., chronic polyarthritis, 991 
Lead poisoning, acute, in an infant, 177 


Injuries to child's head during delivery, 545 | Lepine, Etude sur Ics Hematomy flies, 332 
Innominate artery, aneurism of, 882 Leprosy, diagnostic examination of, 551 

Intercarotid body, tumor of, 384 i unwholesome fish ns a cause of, 339 

Intermittent fever, microscopic diagnosis I Leucocytosis of measles and of rubella, 932 
of, 1115 I Leukmmia, myelogenic, 375 

hydronephrosis, pathology of, 535 j Ligation of uterine vessels, effect of, 741 
Intestinal injury, diagnosis of, following , Light therapeutics, 1105 


abdominal contusion, 173 
parasites, statistical study of, 917 
Invisible microbes, so-called, 1115 
Iron and arsenic in hemorrhage, 539 
Is syphilis, or a lowered state of vitalitj', a 
distrophic influence transmissible to the 
third generation, 369 

J ACKSON, E., prominence of the eyeball, 
and a method for measuring it, 95 
Janeway, T. C., hypertrophic osteoarthro- 
pathy, 563 

Juvenile tabes and hereditary syphilis, 170 

K AHLER'S disease, 644 

Kalteyer, F. J., report of a case of 
sarcomatosis cutis, 761 
Keen, W. W., gunshot wound of brain in 
which the Roentgen rays showed the 
presence of light fragments of the bul- 
let, 1 

Kenyah dart poison and its active principle, 
antiarin, 347 

Kernig’s sign in typhoid fever, 353 
Kidney, decapsulation of, 342 
movable, observations on, 921 
Kober, G. 1\I., transmission of bovine tuber- 
culosis by milk, 6S4 

Koplik, H., tuberculosis of the tonsils and 


Lipaimia in diabetes mellitus, PIS 
Lipoma of tonsil, 1101 
Liver and gall-bladder, resume of some ot 
the year’s literature on, 417 
primary carcinoma of, 403 
Lobar pneumonia, study of pliysical signs 
of, 389 

Localization of foreign bodies in the eye, 97 
Lung, carcinoma of, 1020 
Lupus, Finsen light in, 553 
light treatment of, 1105 
treatment by Lang’s hot-air methoil, 
551 

Lymph nodes in cancer of. the uterus, 35S 
Lymphatic system and the tonsils, 112 
Lymphatics of ovary, 742 
Lymphoid growths at vault of pharynx, 
303 


M cLaughlin, j. if., the fermentation 
theory of infection and immunity, 887 
Macleod, J. J. E., multiple myeloma with 
I Bence-Jones profeid in the urine, 644 
I Malignant neoplasms of the digestive or- 
1 gans and peritoneum, 3.3 
! Marsh, J. P., epipbenomena of diphtheria 
i antitoxin, 1019 

i Marsh, J. P., mycosis fungoidcs syrniito- 
matically cured by means of the X-rays, 


the tonsils as a portal of tubercular infec- i 
tion, 810 ; Massage in rebellious constipation, 540 

Maternal and fatal temperature, 543 

L abyrinth, pathological histology of. Menstrual psychoses, 361 

366 Menstruation and corpus lutcum, 1098 

Landry's paralysis, bacteriology of, 1110 Menthol, aqueous preparations of, 737 
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Mercurial poisoning, acute, from intra- ■ (Esophagus, foreign bodies in, 365, 1101 
uterine injections, 357 ! Operation for the repair of the pelvic floor, 

Mercury, new salts of, for injections, 925 , 591 

Methylene blue in chronic suppurating I Ophthalmic examinations, value of, in 
otitis media, 353 ’ diagnosis between typhoid fever and 

Mettler, L. H., syphilis as a cause of chorea, j acute miliary tuberculosis, 1109 
481 j Orthostatic albuminuria, 466 

Middle-car suppuration, indications for and movable kidney, 289 

operative intervention in, 122 ' Osier, W., chronic cyanosis, with poly- 

Milk and infant mortality in France, 745 [ cythicmia and enlarged spleen, 187 
Mitchell, L. J., retroperitoneal hernia, 849 : Osteitis deformans with heart complica- 
Modern pathology, an aspect of, 202 tions, 878 

Morphine in urasmic convulsions, 348 Otitis media, chronic suppurating, 353 
Movements of superior intercostal muscles i Ovary, calcification of, 361 
in hemiplegia, 1029 fibroma of, 547 

Muir, Manual of Bacteriology, 336 lymphatics of, 742 

Multiple angiomata of septum, 363 

myeloma with Bence-Jones proteid in i 

the urine, 644 j jpACKARD, F. R., etiology of nasal polypi, 

sarcoraatosis of the central nervous i i 824 


system, 10 

sclerosis with dementia, 974 
Mumford, J. Q., operation repair of the pel- 
vic floor, 591 

Mycosis fungoides cured by means of the 
X-rays, 314 

Myelogenic leuka'mia, acute, 375 
Myelopathic albumosuria of Bradshaw, 644 


■ Paget, Experiments on Animals, 724 


1 Panama Canal, yellow fever at, 372 


Pancreas, cyst of, 537 


j Paralysis of the cranial nerves, 164 
I Paresis, report of cases of, 488 
I Pelvic floor, operation for repair of, 691 
I Pelvis, lateral section of, 180 


Pemphigus of larynx, 364 


vegetans, 1116 


N asal polypi, etiology of, 824 

Nasopharyngeal fibroma cured by 
means of galvanocauterj’ puncture, 
1100 

Negro, tabes in, 705 

Neoplasms of the digestive organs and peri- 
toneum, 33 

Nephrectomy, influence of, upon absorp- 
tion, 185 

Nephritis, diet in, 1087 
Nephropexy in a case of chronic nephritis, 
463 

Nernst lamp in therapeutics, 923 
Neuralgia, coal-tar products in, 641 
due to gonorrhcea, 741 
trifacial, treatment of, 1005 
New clinical entity, 187 

hypnotic of apparent value, 531 
Nitrites in water, significance of, 559, 748 
Normal prostatic secretion, constitution of, 
277 

O bstruction of the bowels and peri- 
tonitis due to a strangulated Jleckel 
diverticulum, 844 


Peritonitis, acute diffuse, 1097 

in typhoid fever without perforation, 
747 

Pertussis, complications of, 1085 
Pfahler, G. E., tortuosity of the aorta, 616 
Pharynx, sarcoma of, 365 
Phillips, H., report of cases of paresis, 488 
Phlegmonous lingual periaraygdalitis, 353 
Placenta prnevia, treatment of, 542 
Plague, bacillus pestis in, reaction of, 934 
Plastic artificial vitreous in Mules’ opera- 
tion, 1 83 

Pneumonia, lobar, physical signs of, 389 
Poisoning by datura, 348 

by fruit of ricinus communis, 319 
Poisonous serum to the heart, 539 
Polyarthritis, chronic, 991 
Polycythcemia and enlarged spleen, 187 
Polymorphous erythema, 1103 
Polypi, nasal, etiology of, 824 
Postnasal polyp adherent to septum of nose 
and soft palate, 363 

Potts, B. H., indications for operative inter- 
vention in middle-ear suppuration, 122 
Practical Medicine Series of Year Books, 
530, 721, 728, 914 
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Pregnancy after removal of both ovaries 
for cystic tumors, 544 
chorea in, 545 

Primary retroperitoneal sarcoma, 269 
Produzione sottolinguale, 257 
Prolapsed bladder, fixation of, 549 
Prostate, enlarged, treatment of, 921 
Prostatic hypertrophy, treatment of, 732 
Pseudohemaphroditism, 547 
Pseudoleuktemic prurigo, 1103 
Pseudo variola, 560 

Puerperal insanity, treatment of, 541, 927 
Pupil in tabes, 1108 
septic infection, 178 
Purification of water in the field, 936 
Pusey, Roentgen Rays in Therapeutics and 
Diagnosis, 1080 


R adiotherapy in diseases of the skin, 
553 

Raymond, Clinique des Maladies du Sys- 
tem Nerveux, 332 

Red-light treatment of smallpox, 552 
Reese, Text-book of Medical Jurisprudence 
and Toxicology, 1072 
Renal pelvis and uterus of newborn, 535 
Retinal hemorrhages as a diagnostic feature 
in fracture of the base of the skull and in 
subarachnoid hemorrhages, 370 
Retinitis pigmentosa, 309 
Retro-auricular openings, closure of, by 
means of subcutaneous injections of par- 
affin, 367 

Retroperitoneal hernia, 849 
Retro-uterine hajmatocele, 301 
Retroversion and appendicitis, 740 
Reviews — 

Allchin, A Manual of Medicine, 528 
American Edition of Nothnagel's Prac- 
tice, 526, 723 

Apert, Les Actualities MOdicale, 911 
Baldwin, Development and Evolution, 
524 

Book, DieRoentgenslrahlen im Dienste 
dor Chirurgie, 1084 
Bridge, Tuberculosis, 1081 
Buck, Reference Hand-book of the ' 
Medical Sciences, 726 ! 

’ j 

Burdett’s Hospitals and Charities, 1075 • 
Byford, Manual of Gynecology, 1074 
Cattell, International Clinics, 523, 1076 ' 
Chapman, Medical Jurisprudence, In- 
sanity, and Toxicology, 913 
Chart of the Three Great Systems, 909 ' 


Reviews — 

Cohen, A System of Physiologic Thera- 
peutics, 912 

Creighton, Cancer and Other Tumors of 
the Breast, 325 

Deaver, Surgical Anatomy, 331 
Fenwick, Cancer and Tumors of tlio 
Stomach, 722 

Froussard, Le TraitOment de la Consti- 
pation, 910 

Garrigues, Text-book of the Science and 
Art. of Obstetrics, 322 
Ghosh, Treatise on Materia Medica and 
Therapeutics, 909 
Gould, Biographic Clinics, 1073 
Qrindon, Diseases of the Skin, 1079 
Guenther, Epitome of Physiology for 
Students and Practitioners of Medi- 
cine, 529 

Haines, Text-book of Legal Medicine 
and Toxicology, 913 
Hare, Progressive Medicine, 530 
Harrington, Manual of Practical Hy- 
giene, 1072 

Helferich, Atlas and Epitome of Trau- 
matic Fractures and Dislocations, 
330 

Huber, Atlas and Epitome of Human 
Histology and Microscopic Anatomy, 
911 

Huntington, Anatomy of the Human 
Peritoneum and Abdominal Cavity, 
327 

Hynson, Cultivation of the Voice, 
527 

International Medical Annual, 1082 
Jacobi, Therapeutics of Infancy and 
Childhood, 166 

Janowski, General Semeiotics of Vom- 
iting, 333 

Langenhagen, Mucomembranous En- 
terocolitis, 167 

Lazarus-Barlow, Elements of Patho- 
logical Anatomy and Histology, 728 
Leech, Pharmacological Action and 
Therapeutic Uses of the Nitrites and 
Allied Compounds, 329 
■ L6pine, Etude sur les H6malomyflics, 
332 

Lowers, Cancer of the Uterus, 166 
Lewis, Practical Treatment of Stammer- 
ing and Stuttering, 527 
Maginnis, Eye Symptoms ns Aids iii 
Diagnosis, 727 

Manton, Manual of Obstetrics, 1074 
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Pusey, Roentgen Rays in Therapeutics j 
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Raymond, Clinique des Maladies du 
System Nerveux, 332 
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prudence and Toxicology, 1072 
Reynolds, Report on Chicago’s Water 
Supply, 915 

Rise!, Deber das maligne Chorionepi- 
theliom und die aoalogen Wucher- 
ungen in Hodenteratora, 91fi 
Robinson, E5sa)'6 on Clinical Medicine, 
725 

Robson, Diseases of the Pancreas and 
Their Surgical Treatment, 1078 i 

Rockwell, Anatomy, 168 ! 

Sajous, Internal Secretions and the j 
Principles of Medicine, 334 
Santee, Anatomy of the Brain and 
■ Spinal Cord, 907 

Savin, System of Clinical Medicine, 
165 

Schalek, Diseases of the Skin, 727 
Scheube; Diseases of Warm Countries, 
1083 

Scudder, Treatment of Fractures, 522 
Stevens, Modern Materia Jfedica and 
Therapeutics, 908 

Suter, Refraction and Motility of the 
Bye, 1 075 

Szymonoiricz, Text-book of the His- 
tology and Microscopic Anatomy of 
the Human Body, 909 
Thompson, Text-book of Practical 
Medicine, 333 

Veasey, Diseases of the Eye, 725 
Walmsley, The A B C of Photo-micro- 
graphy, 721 

Williams, Roentgen Rays in Medicine 
and Surgery, 1084 
Rheumatism, acute, etiology of, 740 
rs. muscular and Joint pains, 284 
Rig.a’s disease, 257 


Ringworm, epiearin in, 352 
of thigh, 552 

Risel, Ueber das maligne Chorionepithe- 
liom und die analogen Wucherungen in 
Hodenteratora, 916 

Robinson, Essays on Clinical Medicine, 
725 

Robinson, B., the community and tubercu- 
losis, 674 

Robson, Diseases of the Pancreas and Their 
Surgical Treatment, 1078 
Rockwell, Anatora 3 ^ 168 
Roentgen and Becquerel rays in ocular 
therapeutics, 1108 

Rosen berger, R. C., bacteriology of the blood, 
234 

Ruhriih, J., spondylitis deformans, 864 
Rupture of uterus, unusual case of, 738 

S AILER, J., tortuosity of the aorta, 616 
Salpingitis following injection of chlo- 
ride of zinc, 546 

Sanitarj' significance of tin in food, 749 
Santee, Anatomy of the Brain and Spinal 
Cord, 907 

Sarcoma of nasal passages, 1100 
of pharynx, 365 
of spinal cord, 10 
of uterus, 741 

in a child, 929 
primary retroperitoneal, 269 
Sarcomatosis cutis, case of, 751 
Savin, System of Clinical Medicine, 165 
Scarlatinal antitoxin, 500 
arthritis, 350 

Scarlet fever, contagiousness of, 1089 
from infected milk, 935 
Schalek, Diseases of the Skin, 727 
Scheube, Diseases of Warm Countries, 1083 
Schroeder, J. H., note on the fool of the 
American negro, 10.33 
de Schweinifz, O. E,, tobacco-alcohol am- 
blyopia revealed by an analysis of the 
urine of cases of this character, 210 
Scirrhus of breast. 429 
Scott, J. A., splenic uawmia, S50 
Scudder, Treatment of Fractures, 522 
Scudder, C. L., tumor of the intercnroticl 
body, 384 

Serum treatment of Basedow’s disease, 539 
Sheep-rot, experimental study of, 555 
Sheldon, J. G., aneurism of the innominate 
artery, 882 

' Sigmoid flexure, tumors of, 985 
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Simon, C. E., on the occurrence of Ehrlich’s 
dimethylamidobonzaldehyde reaction in 
the urine, 471 

Sitophobia, inanition and their treatment, 
228 

Skin, mild inflammation of, 1104 
Sleeping sickness, discovery of cause of, 
1088 

Smallpox, red light treatment of, 552 
Smith, A. J., uncinariasis in Texas, 768 
Specificity and practical value of the albu- 
min-precipitating sera, 533 
Spiller, W. G., multiple sarcomatosis of the 
central nervous system, 10 
Splenic anajmia, 856 
Splenopexy for wandering spleen, 536 
Spondylitis deformans, 864 
Spontaneous and scar keloid, 551 
Sterility due to the male, 928 
Stern, H., the constitution of normal pros- 
tatic secretion, 277 
Stethoscope, improved form of, 884 
Stewart, J. C., relation of certain adeno- 
oarcinomata to atrophic scirrhus of the 
breast, 429 

Stomach, hour-glass, 581 
Strangulated hernia, results of operations 
for, 920 

Study of a bacillus resembling the bacillus 
of Shiga, 550 

Sublingual growth in infants, 257 
Summer diarrhosa in infants, 558, 931 
Surgery of brain, 503 

of cerebral tumors, 956 
Surgical relief of adhesions between soft 
palate and pharyngeal wall, 362 
Surra, emergency report on, 556 
Sutherland, G. A., orthostatic albuminuria 
and movable kidney, 289 
Sutor, Refraction and Motility of the Eye, 
1075 


T abes in the negro, 705 

Tests for hydrochloric acid in the gas- 
tric contents, 666 
Tetanus, new treatment for, 923 

toxin, fixation of, by brain substance, 
555 

treated with antitetanic serum, 341 
Texas, uncinariasis in, 768 
Theisen, C. F., hypertrophic tuberculosis oi 
the larynx, 832 
Theocin, 177 

Thomas, H. M., anatomical basis of the 
Argyll-Bobertson pupil, 939 
Thompson, Text-book of Practical Medi- 
cine, 333 

Thrombosis following abdominal section, 
182 

Thyrotomy, influence of, on singing voice, 
364 

Tinea favosa capitis, treatment of, by izal, 
551 

of nails in Iceland, 553 
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Listerine 

A Non=toxic, Non^irritaht, Non-escliarotic Antiseptic. 

Absolutely Safe, Agreeable and Convenient. 

Listerine is a well-proven antiseptic agent — an antizy- 
motic — especially useful in the management of 'catarrhal con-, 
ditions of the mucous membrane, adapted to internal use, and 
to make and maintain surgicall}^ clean — aseptic — all parts of 

f 

the human bod}^, whether b}'- spray, injection, irrigation, atom- 
ization, inhalation or simple local application. . , 

Listerine is a swift and sure destroyer of infusorial life ; it 
prevents the various fermentations, preserves animal tissues and 
inhibits the activity, growth and motion of low forms- of vege- 
table life : hence Listerine may be relied upon to destro}’- the 
activit}^ of the living particles which constitute contagion,, when- 
ever brought into intimate contact therewith. ■ 

uric acid diathesis : Lambert’s Lithiated Hydrangea 

A remedy of acknowledged value iii the treatment of all diseases of the 
urinary system and of especial utility in the train of evil effects arising 
from a uric acid diathesis. 


Descriptive literature way be had upon application to the Manufacturers— 
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5t. Louis, U. S. A. 


Be assured of genuine Listerine by purchasing an original package, 
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Hyoscyamus to each fid. drachm. 
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